O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0223U005011

Jep>kaBHUH peecTpaniliHUN HOMeP: 0123U104206

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peectpamnii: 13-12-2023

II. Etran BukoHnauus JiP
Homep eramny: 1

Ha3Ba eramy: MaremaruyHa Ta IporpamHa MO/ieslb KepyBaHHSI BAKOHABYMM OPraHOM MeXaHi3My i3 ypaxyBaHHIM
iHBEpCHOI KiHEMaTHKM Ta PO3Mi3HaBaHHSIM 00'€KTiB. PO3p0oOKa MpOrpaMHOro Koy KepyBaHHs Ta KOHLIENTYaIbHO]

CXEMHU MIJKIIOYEHHS CEPBOIPUBOIIB.
IToyaToK eramy: 10.2023
3akiHYeHH4 eTamy: 12.2023

Bup, 3BiTHOr0 JOKYMEHTA: OCTaTOYHUIA 3BiT

I11. BinomocTi npo BukoHaBus JIiP

IloBHEe HaMEHYBaHH IOPHIHYHOI 0coou (a6o ITIB ¢ismyHO0i 0c06H): HamioHanbHWil TEXHIYHMIA

yHiBepcuTeT "[IHINpOBChHKA MOJiTeXHIKa"
Kopg 3a €IPIIOY: 02070743

MicueBHaxo,ereHHﬂ: npocnekt JImutpa SIBopHUIBKOTO, O6Yy1. 19, M. [IHiNpO, [JHINpOBCHKUI P-H.,
JuinponeTrposcbka 0671., 49005, Ykpaina

dopma Bi1acHoCTI:

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH i HAyKu YKpaiHu
InenTudikarop ROR: He zacrocosyerscs

Po3mip opranisairii:

TenedoH: 380567446219, 380562464062

IV. BimomocrTi nipo ciiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHYBaHHS IOPUIUYHOI 0coou (a6o ITIB ¢izuyHO0i 0c00H): MinicTepcTBO OCBiTH i HayKK
Ykpainu

Kog, 3a €EJIPIIOY: 38621185

Micuesnaxo,szeHHa: npocnekT Bepecreiicbkui, 6yg. 10, M. Kui, 01135, Ykpaina

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: KaGiser MiicTpis YkpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

TenedoH: 380444813221

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemielo HaykK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWITIB Ha TposefeHHs HIIJIKP)

Hanpsm ¢inaHcyBaHHS: 2.5 - nporpamu i 1poekTH y cepi MiKHAPOIHOrO HayKOBO-TEXHIYHOTO

CHiBpOGITHULTBA
I>xepesia ¢piHaHCYBaHHS

7713 - KOIITH eP>KO0I0AKeTy

Kopg, nporpamnoi kinacudikanii BuaaTKiB i KpeauryBaHHs (KIIKBK): 2201380

dakTuyHHu 00csar ¢piHaHCyBaHHS (THC. rpH.): 199.000




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3pobka MexaTpOHHOro acucTeHTa ekckanallii, E! 13445 Al:Dig

Ha3sBa po6oTH aHIJIilICbKOIO:
Excavator mechatronic dig assist (E! 13445 Al:Dig)

PedepaT ykpaiHCbKOIO:

Ha ocHOBI npoBeieHOro aHasizy 06rpyHTOBAHO aJITOPUTMM BU3HAYEHHS KOOPAUHAT [1OJIOKEHHS JIAHOK
6araToJ1aHKOBOTO MEXaHi3My i3 BUKOPUCTAHHSM IMOJIOXKEHHSI iHBEPCHOI KIHEMaTUKU Ta IPUKJIAIHOI MaTEMATUKHU.
BrkoHaHO OnucC KiHEMaTUYHOI CXEMU MEXaTPOHHOTI'O TEXHIYHOIO KOMILJIEKCY. 3TiHO 3 KIHEMAaTUYHOK CXEMOIO
IIPOBEJEHO PO3PAXYHOK iHBEPCHOI KiHEMATUKU. PO3IJISIHYTO ajirOPUTM PO3IIi3HaBaHHS 300pakKeHHS B KaJpi 3a
IOTIOMOTOI0 METONy CerMeHTallil, [0 JO3BOJIMUJIO BULITIUTH 00'€KT IIEBHOTO KOJIbOPY, 3 OAEP>KyBAHOTO B PEATIbHOMY
4aci 300pakeHHs. 3TiJHO 3 OTPUMAHNMU Pe3yJIbTaTaMU PO3POOJIEHO IPOTPaMHe 3a6€3I€4YEHHS, SIKE JO3BOJISIE
KEepyBaTH BUKOHABUMI OpraHoM. Bysio BUKOHAHO MOJIEJII0OBaHHSI POOOTU CUCTEMHU SIK HA PeaslbHOMY po0OTi, Tak i Ha
BipTyasIbHOMY. PO3IJIIHYyTO MOZEMIOBAaHHS POOOTU BipTYaJIbHOTO TEXHIYHOTO KOMILIEKCY B cUMyIITOpi V-REP.
[IpoanasnizoBaHO HANBAXJIMBIII ACMIEKTU 3 OXOPOHU IpaLli. /17151 yHUKHEHHSI MOXJINBOCTI TPaBMYyBaHHSI IIpX POOOTi
peasi3oBaHi JeKisibka IporpaMHUX PillleHb, a CaMe 3HDKEHHSI IIBUIKOCTI TP MOsIBi B po60Yili 30Hi JIIOAVHYU Ta
BMKOPYCTAHHS JaTYMKIB CTPYMY [1JIs1 JE€TEeKTyBaHHS 3iTKHEHHS1. Tako pO3IysiHyTi 3aX01y1 HalpaBJeHi Ha
HiBeJII0OBaHHS HEOE3MeKU BPaKEHHS JIIOJUHU €JIeKTPUYHUM CTPYMOM. BITPOBaIKEeHHSI CUCTEMU MALIMHHOTO 30pY Ta
ajanTalis TeXHiYHOro KOMILJIEKCY 10 poOOTH B KoJiabopallii 3 JIIOMHOIO Bi[IOBiZa€ BCiM Cy4acHUM TEHIEHLisSIM B
rasnysi po60TOTEXHIKM Ta MOKJIMKaHE CIPOCTUTHA KOHCTPYKLIIO KOJabopaTUBHOTO TEXHIYHOIO KOMILJIEKCY Ta
HiABUIMTY OT0 NOCTYIHICTD 32 PAXYHOK IE€PEKJIAJaHHS YACTUHU 3a1a4 3i CIeliani3oBaHuX CUCTEM Ha
3arajbHOAOCTYIHI, TaKi sk 1K 3 Be6 kameporo. Y peaynbTari HIIP, oTpuMaHi pe3ysibTaT MOXKYTb OyTU BUKOPUCTaHi
y TEXHOJIOTIYHOMY IIPOLIeCi Pi3HUX Trajy3el IPOMUCIIOBOCTI, Jle HeOOXiTHO 3HU3UTU PU3UKU JIIOACHKOTO PaKTOPy Ta

dBTOMATN3yBaATU IIPpOLECH BUKOHAHHA onepauiﬁ.

Pedepar aHIJIiHCBKOIO:

Based on the analysis, the algorithms for determining the coordinates of the position of the links of the multi-link
mechanism using the position of inverse kinematics and applied mathematics are substantiated. The description of
the kinematic scheme of the mechatronic technical complex has been completed. According to the kinematic
scheme, the calculation of inverse kinematics was carried out. The image recognition algorithm in the frame using
the segmentation method was considered, which made it possible to distinguish an object of a certain color from
the image received in real time. According to the obtained results, software was developed that allows you to
manage the executive body. The simulation of the system's operation was carried out both in real operation and in
virtual operation. Simulation of the operation of the virtual technical complex in the V-REP simulator is
considered. The most important aspects of labor protection are analyzed. In order to avoid the possibility of injury
during work, several software solutions have been implemented, namely the reduction of speed when a person
appears in the work zone and the use of current sensors to detect a collision. Also, the considered measures are
aimed at leveling the danger of the impression of a person by electric current. The introduction of the machine
vision system and the adaptation of the technical complex to work in collaboration with a person corresponds to
all modern trends in the field of robotics and is intended to simplify the design of the collaborative technical
complex and increase its accessibility by shifting part of the tasks from specialized systems to publicly available
ones, such as a PC with a web camera. As a result of the NDR, the obtained results can be used in the technological
process of various industries, where it is necessary to reduce the risks of the human factor and automate the
processes of performing operations.

Inpexc YIK: 625.7.08, 664:658.011.56



Koau TemaTHYHHUX PyOPHK:55.53.30, 65.01.85
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