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Pedepar:

1. Incepranifina po60TH IPUCBSIY€HA BUPIIIEHHIO aKTyaJIbHOI Ta BXKJIMBOI HAYKOBO-TIPUKJIQAHOI 3a1a4i
nigBUIIEeHHS e(PEeKTUBHOCTI TEXHOJIOTIUHO]I TiAFOTOBKY HA MMOYATKOBUX €Talax [IPOEKTYBaHHS KOJIab0PaTUBHUX
POOGOTM30BAHMX MEXAHOCKJIAAJIbHUX BUPOOHULITB. 3MiCT AUCEPTALIAHOTO LOCIIiIKEHHS BUKJIAEHO Y YOTUPbOX
pO31inax, B IKAX [IPEJICTABJIEH] Ta OOIPYHTOBAaHI OCHOBHI pe3yJIbTaTh pOOOTHU. Y BCTYIIi OOI'PYHTOBAHO aKTyaJIbHICThb
TE€MHU JMCEPTALiHOI po60TH, CHOPMYJIbOBAHO METY Ta BKa3aHO [IOCTABJICH] 3aBJAHHS IOCII>)KEHHSI, OIIMCAaHO
METOJY JOCJIiIKEHHS, NIPeJCTaBlIeHO iHPOPMAaLlilo IPO HAYKOBY HOBU3HY Ta NPAKTUYHE 3HAYEHHS] OTPMMAHUX
pe3yJbTarTiB, ix anpobartiiio Ta ny6Jiikauii 1o po6orTi. ¥ nepmomy po3iii NpoBeneHo aHajli3 Cy4aCHOTO CTaHy

KO0JIabOpaTUBHUX POOOTU30BAHUX TEXHOJIOTIN. [IpoaHanizoBaHO AOCTYIHI iHDOpMalliliHi AKepesa o0



3aCTOCYBaHHS KOJIA00PAaTUBHUX POOOTU30BAHUX TEXHOJIOTIN y BUPOOHULTBI. BUCBITIIEHO TapagurmMy po3BUTKY
PODOOTH30BAaHUX TEXHOJIOTIN B YACTHHI iX [Iepexoay Bifj «KJIACUIHUX» 40 KOJIabOPaTUBHUX. Y APYroMy pPO3misi
PO3p0o6JIeHO MeTOAMYHE 3a0€3[1eYeHHs] CUCTEMHU BU3HAUYEHHSI PiBHS KoJslabopallii y TEXHOJIOTiYHUX pOOOTHU30BaHUX
CHCTeMax JIIOJMHA-POOOT y BUIJISIZ] TPUPIBHEBOTO MiTXOAY, SIKUI CKIaJA€ThCs 3 CTpaTeriyHoro pisH L,
TaKTUYHOTO piBHA L2 i BUKOHABCHKOro piBHA L3. [IponoHoBaHui TpUPIBHEBUH MiAXif, ONKXCAHO 3a JOIIOMOIOI0
¢opmarnizoBaHoro npepcraBiaeHHs Ta SADT-giarpam, ski 6;10kaMu rofiisieHi Ha BKazaHi Buile piBHi. KoskHui 610K
IleTaJIbHO ONKCAHO Ta BU3HAYEHO Horo iHdopMaliliHi 38’13KU 3 iHIIMMU 6j10KaMU. [IpesicTaBieHo MEeTOOUKY
IIPUIHATTS TEXHOJIOTIYHUX pillleHb MPpY aBaHNpoeKkTyBaHHi KPT, a came mpoBeeHHS eKCIIEPTHOTO ONUTYBaHHS MAI
IIpY BUKOHAHHI (peasisaliii) TpupiBHEBOTrO Migxomy, a came onucaHo MAI Ta 10ro BUKOPUCTaHHS JJ1s1
IIPOIIOHOBAHOrO niaxony. Po3pobiieHi Ta npeacrasieHi cxeMu iepapxiit njis peanizatii MAI Ha cTpaTeriyHomy piBHI
L1 ta TaktTnyHOMY piBHi L2. PeanizoBaHO NpOBEAEHHS €KCIIEPTHOTO ONUTYBaHHSA MAI 1714: BUSHAYEHHS MOKJIMBOCTI
BrpoBampkeHHs: KPT y BUPpOOHMIITBO HA CTpaTerivyHoMy piBHi L1; po3noziny 3aBnaHb MiX JII0AUHOIO, POGOTOM Ta
00J1aJHAaHHSIM Ha TaKTUYHOMY piBHi L2.1; BUBHaueHHs BUY B3aeMOZ|i JIoiHa poOOT Ha TaKTUYHOMY PiBHI L2.2.
OTtpumani pesysnpraT rpadidHO IPEJCTaBI€HO CTOBIIUMKOBUMU Ta NEJIIOCTKOBUMM JliarpaMaMy, 110 Bi3yasli3yloTh
indopmalito nNpo oTpuMaHi peaysnbTaTy. BUCBiTII€HO PO3PO6IE€HY METOIUKY aTeCTallii METPUKU SIK HEOOXiTHY
CKJIaJIOBY peasisaliii BUKOHaBCbKOTo piBHA L3. [IporioHOBaHa MeTouKa nepei6adae IOKPOKOBE BUKOHAHHS [TE€BHUX
onepauin 3 3D-mopenamu KIIP ta OM y crieniasnizoBaHMX IPOrPaMHUX IIPOJYKTaX, a CaMe MiJroToBKa i
HaJlalTyBaHHs 3D-Mogerti Ta BipTyalbHOTO cepeioBuia (pob0o4oro NpocTopy), 6araTopasoBe po3B'sI3yBaHHS
3BOPOTHOI 3a/a4i KiHeMaTUKK, 30epe’KeHHs Ta Bidyaslizallisi OTPMMyBaHUX Pe3yJbTaTiB JOCIiIKEHHS. Y TPETbOMY
po3maisi po3pobisieHe iHpopmaliliHe 3a6e3neyeHHs 151 peasidallii MPOroHOBAHOTO B PO3Miii 2 METOJUYHOTO
3ab6e3nedeHHs. [IpencrasneHo iHGopMaliiiHui 6a3uc Ta onucaHo Woro Ccki1afoBi. Bucsitieno indpopmarliiline
3a6e3reyeHHs 1Jis aTecTallii MeTPUKY MaHIMyJISILifHOI CUCTeMU KOIab0paTUBHUX IPOMUCIIOBUAX POOOTIB. Y
YeTBEPTOMY PO3Jiji po3p0o6JieHO y3araJbHEeHUN ajJrOPUTM peaisalii MeTOIUKY IPUMHSTTS TEXHOJIOTTYHUX PillleHb
Ha ocHOBi MAI 717151 TpONIOHOBAHOT'O TPMPIBHEBOTIO MiIX0y IIPYU aBaHIIPOEKTYBaHHI K0J1abOpaTUBHUX
POOOTM30BAaHNX MEXAHOCKJIAJIAJIbHUX TEXHOJIOTIH, SIKUI IONIOBHUB Ta PO3LUIUPUB ONKC PO3POOIIEHOrO Ta
IIPOIIOHOBAHOI'O METOAMYHOrO Ta iHpopmaniitHoro 3a6e3rnedeHHs, sKi BUCBIT/IeHi BiZTIOBIIHO B po3ii 2 Ta po3nii
3. Buine BKa3aHi aJirOpuTMU BUCBIT/IIOIOThH peasizallilo cTpaTeriyHoro piBHs L1, TaktuyHoro piBHs L2 Ta

BAKOHABCbKOTO PiBHA L3.

2. The dissertation is devoted to solving an urgent and important scientific and applied problem of increasing the
efficiency of technological training at the initial stages of designing collaborative robotic mechanical assembly
facilities. The content of the dissertation research is outlined in four chapters, in which the main results of the
work are presented and substantiated. The introduction substantiates the relevance of the dissertation topic,
formulates the purpose and objectives of the study, describes the research methods, provides information on the
scientific novelty and practical significance of the results, their testing and publications. The first section analyses
the current state of collaborative robotic technologies. The available information sources on the application of
collaborative robotic technologies in production are analysed. The paradigm of development of robotic
technologies in terms of their transition from "classical" to collaborative ones is highlighted. The second section
develops a methodological support for the system for determining the level of collaboration in technological
robotic systems of human-robot in the form of a three-level approach, consisting of the strategic level L1, the
tactical level L2 and the executive level L3. The proposed three-level approach is described using a formalised
representation and SADT diagrams, which are divided into the above levels by blocks. Each block is described in
detail and its information links with other blocks are identified. The methodology for making technological
decisions in the advance design of CRT, namely, conducting an expert survey of MAI in the implementation of the
three-level approach, is presented, namely, MAI and its use for the proposed approach are described. The
hierarchy diagrams for the implementation of MAI at the strategic level L1 and the tactical level L2 are developed
and presented. An expert survey of MAI was carried out to: determine the possibility of introducing CRT into
production at the strategic level L1; distribute tasks between humans, robots and equipment at the tactical level
L2.1; determine the type of human-robot interaction at the tactical level L2.2. The obtained results are graphically



represented by bar and pie charts that visualise information about the results obtained. The article highlights the
developed methodology for metric certification as a necessary component of the implementation of the L3
executive level. The proposed methodology involves the step-by-step performance of certain operations with 3D
models of CRC and OM in specialised software products, namely, preparation and configuration of the 3D model
and virtual environment (workspace), repeated solution of the inverse kinematics problem, saving and visualisation
of the obtained research results. The third section develops information support for the implementation of the
methodological support proposed in section 2. The information base is presented and its components are
described. The information support for the certification of the metric of the manipulation system of collaborative
industrial robots is highlighted. Chapter 4 develops a generalised algorithm for implementing the methodology for
making technological decisions based on MAI for the proposed three-level approach to the advance design of
collaborative robotic mechanical assembly technologies, which complements and expands the description of the
developed and proposed methodological and information support, which are covered in Chapter 2 and Chapter 3,
respectively. The above algorithms cover the implementation of the strategic level L1, tactical level L2 and
executive level L3. A generalised algorithm of MAI operation for making technological decisions in the advance
design of collaborative robotic mechanical assembly technologies is presented on the basis of existing
methodological developments described in Section 2.2.1. On the basis of the proposed methodological support
described in Section 2, the general algorithm of the process of certification of the manipulation system metric of
collaborative industrial robots as a meaningful and necessary component of the implementation of the L3
performance level is highlighted.
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IloBHE HaliMEeHYBaHHS IOPUAHYHOL 0C00H: HanioHanbHuii TexHiuHMil yHiBepcuTeT Ykpainm "KuiBchKuit

NOJIiTeXHIYHMI iHCTUTYT iMeHi Irops Cikopcekoro”

Kopg 3a €IPIIOY: 02070921

Micue3HaxoaKeHHS: npocnekT Bepecreiichkuii, 6yx. 37, Kuis, 03056, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

CeKTop HayKH: YHiBepCHTETChKUI

PeuenseHTu

Bsiacue IlpizBuuie Im's I1o-6aThKOBI:
1. KpmkaHiBcbka [n1oHa Bonogumupisaa

2. ILONA KRYZHANIVSKA

KBasigikanis: . . u., gor., 05.13.07

InenTudikarop ORCHID ID: He sactocoByerbcs

JoparkoBa iHdpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOM: [lepkaBHuii yHiBepcuTet "YKUTOMUPCHKA MOMTiTEXHIKA"
Kopg 3a €IPIIOY: 05407870

Micue3HaxoaKeHHS: sy Uyanisceka, 6y7. 103, JKuromup, JKuromupcbkuit p-H., 10005, Ykpaina
dopma B1acHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH i HAayKu YKpaiHu



InenTudikarop ROR:

CeKTop HayKH: YHiBEepCUTETCHKUI

VIII. 3aKkJII04Hi BiZOMOCTi
BsiacHe I'Ipi3Bnme IMm's [1o-6aTBKOBI [Mununenko OnexkcaHgp MukosanoBuy

TOJIOBH paju

BnacHe IlpizBume Im'st Ilo-6aTbKOBI Iununesko Osekcannp Muxaiiosnd

TOJIOBYIOYOTO Ha 3acCiiaHHi

Bi,zmoni,ua JILHUH 32 Hi,ILI‘OTOBKy Hosramok Bira BaneHnTuHiBHa

00JIiKOBUX JOKYMEHTIB

Peecrparop VkpIHTEI

KepiBHuKk Bigainy YKpIHTEI, mpo €
BiZINOBiZaJIbHUM 32 peeCTpallilo HayKOBOi IOpuenko TeTsna AHaTosiiBHA

OisSIIBHOCTI




