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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

TeopeTuKo-NpUKIaAHI LOCHIIPKEHHS Y Tajly3i IPUKJIAJHOI MeXaHiKu i 3aCTOCyBaHHS POOOTOTEXHIKH,
iH(pOpMaLIIIHUX TEXHOJIOTIN Ta MEXAaTPOHIKY [1JIs MiABUILEHHS €(PEKTUBHOCTI TEXHOJIOTIYHUX NPOLECIB i

06J1a[IHaHHSI 3araJIbHOTO Ta HA(TOTa30BOTO0 MAMIMHOOYIyBaHHS

Ha3zBa po6oTH aHTIJIilICbKOIO:

Theoretical and applied research in the field of applied mechanics and application of robotics, information
technologies and mechatronics to increase the efficiency of technological processes and equipment of general and
oil and gas engineering

Pedepat ykpaiHCbKOIO:

OG’eKT OCIIiIKEHHS: ONTUMi3allisi MeTOMiB BUTOTOBJIEHHS Hapi3ell, Hapi3eBUX Ta METAJIONOJIMEPHUX TPYOHUX
3'enHaHb 17151 HATOra30BUX Ta iHIIKX rajy3eil Ha OCHOBI IIPOEKTYBAHHS Ta 3aCTOCYyBaHHS epeKkTnBHUX PLM-cuctem
pi3bboBUX cucteM i po3pobku crenjanizopanux CAIIP TII. Meta po6oTu: po3pobKka aBTOMaTU30BaHOTO
IIPOTPaMHOTr0 JITOPUTMY 7151 BUOOPY ONTUMAJIBHOTO METOLY BUTOTOBJIEHHSI Pi3bOU, IJISIXOM CTBOPEHHS (QYHKIIH,
sIKi IOBEPTAIOTh 3HAY€HHSI OCHOBHOTO 4acy, a TAKOX po3pobKa mabIoHy-NIpuKiazny BinbHOI FEA-cuctemu s
MOJeJIIOBaHHSI Hallpy>KeHO-1e(OpMOBAHOTO CTaHy pi3bbOBUX 3'eiHaHb Ha ocHOBI Python, Gmsh Ta Calculix.
Metoau pocuigkenHs: MojesnoBaHHs 3ac06iB nepetsopeHHs Python-byHkuiil y piBHsHHS SymPy Ta popmyin
LaTeX, a Tako>X po3po6Ka 3ac06iB CUMBOJIBHOTO PO3B'sI3yBaHHS PiBHSIHbB, JliBa YaCTHHA SKUX € Python-dyHkuiero.
Po3pobka Python-monysis nJis soriuHoro BuBeneHHs $akTiB 3 6a3u HOTaToK Foam, 3a11y1s1 3py4YHOCT] pefiaryBaHHs
3HaHb 3 BUKOPUCTAHHSM BiKi-PO3MITKH, Ta JIOTIYHOTO BUBEEHHS Ta Bidyasizauii 6a3u 3HaHb y BUJISAL rpadis.
OCHOBHI pe3yJIbTaTH Ta iX HOBU3HA: 3alIpONIOHOBAHI HAyKOBi IPUHIMIINA Ta PO3PO06JIEHO KOMIIOHeHTU PLM-cucreM
pi3p00BUX JeTaseil HaQTOrazoBoro 06agHaHHs. 3aIPONOHOBAHO HAYKOBI MPUHLMIY CTBOPEHHS IPOTPAMHUX
3aco06iB Ha OCHOBI eKkocucteMu SciPy 11 BU60pY ONTMMAJIbHOTO METOJLy BUTOTOBJIEHHS Hapizell. Po3pobseHo
(yHKILi, SIKi IOBEPTAIOTh 3HAUYE€HHSI OCHOBHOTI'O 4acy [1JIs1 Pi3HMX METOJiB BUTOTOBJIEHHS Pi3bby, 3aCO0M [1J14
onTuMisalii 3a KpuTepiem oCHOBHOTrO yacy. Bnepue Ha ocHosi Python, Gmsh Ta Calculix, po3po6yeHo npocTuii
mwabaoH-npuKiaz BibHOI FEA-cucTeMn 11 MOZI€/IIOBaHHS HallPyKEHO-1e(POPMOBAHOTO CTaHy Pi3bOOBUX
3'elHaHb. Briepie po3pobseHo iHTepaKTUBHUM JOKYMEHT AJ1s Jupyter-lite, sikuit 06'ejHye pi3Hi MeTonu
CHACTEMHOTO aHaJli3y [JIs1 peasisalii e(eKTMBHOI METOIVMKYU CUCTEMHOIO aHaJIi3y /11 NPOEKTYBAHHS
METaJIONOIMEPHHUX 3'€JHaHb, TI00YI0BaHOI 3 BUKOPUCTAaHHSIM abCTPAKTHOI Mozesi indopmauiitHoi cucteMu
i ITPUMKU KUTTEBOTO LMKy BUpoOy. O6s1acTh 3aCTOCYBaHHS: KepyBaHHS )XUTTE€BMM LIUKJIOM Hapi3eBUX IOBEPXOHb
3'eIHaHb OypuUJI

Pedepar aHIJIiHCBKOIO:

The object of the research: optimization of the methods of manufacturing threads, threaded and metal-polymer
pipe connections for the oil and gas and other industries based on the design and application of effective PLM-
systems of threaded systems and the development of specialized CAD systems. The purpose of the work: the
development of an automated software algorithm for choosing the optimal method of thread production by
creating functions that return the value of the main time, as well as the development of a template-example of a
free FEA system for modeling the stress-strain state of threaded connections based on Python, Gmsh and Calculix.
Research methods: Modeling means of converting Python functions into SymPy equations and LaTeX formulas, as
well as developing means of symbolically solving equations whose left-hand side is a Python function.
Development of a Python module for the logical derivation of facts from the Foam notes database, for the
convenience of knowledge editing using wiki markup, and the logical derivation and visualization of the knowledge
base in the form of graphs. The main results and their novelty: Scientific principles are proposed and components
of PLM systems of threaded parts of oil and gas equipment are developed. The scientific principles of creating



software tools based on the SciPy ecosystem for choosing the optimal method of making nozzles are proposed.
Developed functions that return the value of the main time for various methods of thread production, tools for
optimization according to the criterion of the main time. For the first time, based on Python, Gmsh and Calculix, a
simple template-example of a free FEA system for modeling the stress-strain state of threaded joints has been
developed. For the first time, an interactive document has been developed for Jupyter-lite, which combines
different methods of system analysis to implement an effective system analysis methodology for the design of
metal-polymer joints, built us
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Haszsa HTII YKpaiHCbKOIO: TEOPETWUYHI TA ITPUKJIATHI JOCIIPKEHHS V TTIPUKJIAJTHIV MEXAHILIT TA
3ACTOCYBAHHS MEXATPOHIKY, POBOTOTEXHIKK I THOOPMALIMHWX TEXHOJIOTTN J1J15 TIBUIIIEHHS
EQEKTHBHOCTI I[TPOLECIB TA OBJIADHAHHS 3ATAJIbHOT'O TA HAOTOT'A3OBOI'O MAIIMHOBYIYBAHHS

Hassa HTII aHr/1ificbK0¥0: THEORETICAL AND APPLIED RESEARCH IN APPLIED MECHANICS AND THE
APPLICATION OF MECHATRONICS, ROBOTICS AND INFORMATION TECHNOLOGY TO INCREASE THE
EFFICIENCY OF PROCESSES AND EQUIPMENT IN GENERAL AND OIL AND GAS ENGINEERING

HTII, aKy nepenba4asiocss CTBOPHTH:

IIpuunnu, yepe3s saki HTII ne 6ysio cTBOpeHoO:

OTpuMmaHi pe3yJIbTaTH: Mertoay, Teopii

l'asy3s 3aCTOCYBaHHS: MexaHiyHa ilxeHepis. [TaTMBHO-eHePreTUYHMIA KOMILIEKC.
PeectpanifiHuii HOMep KapTKH TEXHOJIOTIi:

Omnuc HTII: Onuc HaykoBo-TeXHIYHOI TPOAYKIIii: BAKOPUCTOBYI0YM 06'€KTHO-OPIEHTOBAHE MPOrPAMyBaHHS Y
cepenosuili Python ny1s ontumisanii metoziB BUroTosyieHHs: HAaQTOra30BUX Hapi3el 3allpOIIOHOBAHO KiJIbKa
e(EeKTUBHUX PO3POOOK [7151 IPOEKTYBAHHS CUCTEM KE€PYBAaHHS )KUTTEBUM LIUKJIOM Pi3b0OBUX 3'€JHAHb.
[IpencraBneHO aJrOpUTM [J11 BUGOPY ONTUMAJIBHOTO METOMY BUTOTOBJIEHHS Pi3b0M, IIJISIXOM CTBOPEHHS (PYHKLIH,
sIKi MOBEPTaIOTh 3HAaUEHHSI OCHOBHOTO 4yacy. Ha ocHosi Python, Gmsh ta Calculix 3anpornoHoBaHO po3po0OKy
mabJyIoHy-TIpuKJany BinbHOI FEA-crucTemu AJ1s1 MOJI€/II0BaHHS HalIlPy>KeHO-1epOPMOBAHOTO CTaHy PizbOOBUX
3'enHaHb. [Ipe3eHTOBaHi HOBI HAYKOBi IPUHLUIIM CTBOPEHHS IPOrPAaMHMX 3aC0O0iB HA OCHOBI €KOCcUCTeEMU SCiPy 1j1s
BUOOPY ONTUMAJILHOTO METO/ly BUTOTOBJIEHHS Hapi3eil. 3alipONOHOBAHO iHTEPAaKTUBHUI JOKYMEHT 1151 Jupyter-lite,
KU 00’eIHy€E Pi3HI METOIY CUCTEMHOTO aHasizy 1l peanisauii epeKTUBHOI METOIUKN CUCTEMHOTO aHali3y 1Jisl
IIPOEKTYBAaHHS METAJIONOJIMEPHUX 3'€lHaHb, IOOY0BAaHOI 3 BUKOPUCTAHHIM abCTPaKTHOI MoJieli iHpopMaLifiHO]
PLM-cucremu. ConjaibHO-€KOHOMIYHA CIIPSIMOBaHICTh: [IpoBeneHi kadenpabHi JOCTiIKEHHS CIPUSITUMYTh
palioHaTbHIIIOMY 3aCTOCYBAaHHIO €HEPropecypcCiB Ta MOKPAIleHHIO eKOJIOTiYHMX TIOKA3HYKIB Mifi-4yac OyprusIbHAX
po6iT Ta BU706yBHUX POOIT Ha HadTorazoBux ceepasioBruHax. Crapnis 3asepuieHHs HTII: 3BiT Ha Temy «TeopeTnyHi
Ta NPUKJIAAHI JOCTIIKEHHS y IPUKJIAHII MEXaHilli Ta 3aCTOCYBaHHSI MEXaTPOHIKU, POOOTOTEXHIKHY i
iHpopmaniiftHUX TEXHOJIOTI IJ1s1 HiBUIeHHS ePeKTUBHOCTI ITPOLECiB Ta 06J1afHAHHS 3arajIbHOTO Ta

Ha(pTOra3zoBOro MalIMHOOYyBaHHSI».

ConiannbHO-eKOHOMIYHA crpsimoBaHicTh HTII: 36inbmenns o6caris Bupo6HUITBa, EKOHOMIS

eHepropecypcis, EKoHOMis maTepiaiB, 3MeHIIeHHS 3HOCY 00J1afHaHH, [lifBUIleHHS TPOAYKTUBHOCTI Nparii
Bnyiue HTII Ha moBKijIs:
BnposapaskeHHst HTII: Briposamkeno
ITpakTuyHa peasizanis HTTI
IloyaTok eramy:
3aKiHYeHHs eTamny:
Crnio>KHuBavi NPOAYKILii:
IlepcnekTHBHI pUHKH:
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM

IToTpiOHMI 00CAT iHBECTHILiH, THC. TPH.:



IlpaBa, 0 HaAAIOThCS iHBECTOPY MiCJIsA 3aBEPLIEHHSI POOOTH:
HasaBHicTb 6i3Hec-IJIaHY:

TexHiKO-eKOHOMiIYHE OOrpyHTYBaHHSI:

IloTeHuiaIbHUI 00CAT IPOJAXKY, THC. TPH.:

OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):

JoapaTrkoBa iHdpopmawist:
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