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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Cucrema iHpopmaliiiHOI MiATPUMKU KUTTEBOTO LKLY BUCOKOSIKICHUX Pi3bOOBUX 3'€JHaHb HAPTOra3oBOro

obJylamHaHHA

Ha3sBa po60oTH aHIJIiHCBHKOIO:

The information support system of the life cycle of high-quality products threaded connections of oil and gas
equipment

Pedepar yKpaiHCBKOIO:

OO6’eKT HOCIIIPKEHHS — SKiCTh Pi3bOOBUX 3'€JHAHb Ta BUTPATH HA Pi3HUX eTalax iXHbOTo )KUTTEBOI0 LUKIy. MeTta
po60TU — pO3pOOUTU METOIY i 3acO0U 3abe3neyeHHs IKOCTi pi3b00BUX 3'€HaHb HAPTOra30BOro 06aiHAHHS,
OCHOBaHi Ha KoHUenuii indpopManiiiHOl NiATPUMKY IXHBOTO KUTTEBOTO LIMKITY, Ta peanidyBaTu PLM-cucremy, mo
0a3yeThCsl HA MHOXKUHI MoJiesieil pisbOOBUX 3'€lHAHb, CTATUCTUYHUX JAHUX PO BiiMOBY, 6a3i 3HaHb 3 [IpobJIeM
SIKOCTI Ta iHmUX iHpopMalLiliHuX pecypcax. MeTonu JOCiIKeHHs — IPUHIMUIY 3arajbHOI Teopii CUCTEM, METOLU
CUCTEMHOTO aHaJIi3y i CUCTEMHOI iHXXeHepii, aHaTUYHI Ta YUCesIbHI METOAY MAaTEMATUYHOTO MOJIEJIIOBAHHS,
MyJIPTUAr€HTHUH Nifxin nporpaMHoi inkeHepii. Po3po61eHo MeToau i 3acobu 3ab6e3rneyeHHs IKOCTi Pi3bO0BUX
3'elHaHb HaTOra30BoOro obsIalHaHHs, OCHOBaHi Ha KoHLUenii PLM. O6rpyHTOBaHO 3aCTOCYBaHHSI IIPUHLIUAILY
isomopismy 3araJbHOCUCTEMHHUX 3aKOHOMIPHOCTEH Ta iHIIMX TPAHCAUCLUIIIIHAPHUX IPUHLMIIB 1714 peasizauii
CHCTEMHOTO MiAX0NY 10 MPO6JeM SIKOCTi pi3bOOBUX 3'€JHAHb TPOEKTYBaHHs ixHiXx PLM-cucrem. [Ipunuuny i
PeKOMeHallili MporpaMHoi iHKeHePii, Ki KOPeJoTh 3 TEOPETUKO-CUCTEMHUMU IIPUHLMIIAMUY, OYJI BUKOPUCTAHI
1711 CTBODEHHS KOMITOHEHTiB PLM-cucremn Ha ocHOBi Python Ta ii makeTiB. Haii6i/1b111 TOBHO BOJIOJiIOTh
3aKOHOMIPHOCTSIMU CKJIQIHUX CUCTEM MYJIbTUATr€HTHI IPOrPaMHi CUCTEMU i TOMY BOHM € HaiOi/IbII
NEPCIEKTUBHUMU 17151 CTBOPEHHS eekTuBHOi PLM-cuctemu pizb00BUX 3'¢JHAHDb. 3 BUKOPUCTAHHSIM IIPUHLIUIIIB
3arajibHoOi Teopii cucTem i METOZiB MalIMHHOTO HaBYaHHS pOo3po0JieHi MeTOAM BiOOpY O3HaK Ta kiacudikarii
indpopmauiniHux pecypcis. [TokasaHi npukiagy Ta po3po6seHo afanTUBHI IPOrpaMHi KOMNoHeHT PLM-cucremu:
6a3y 3HaHb IIPO METOIY OOPOOKHU Pi3bb, KOMIIOHEHTH 17151 IPOEKTYBAHHS TEXHOJIOTIYHUX MPOLECiB pi3bOOHAPi3aHHS,
FEA-cuctemu i MoJiei pisbOOBUX 3'€JHAHb, 32CO0U [iarHOCTUKY TEXHIYHOTO CTaHY, aHATITUYHOTO MOJeJII0BAaHHSI
TOYHOCTI pi3bOOHapPi3aHHS. 3a JOIIOMOroI0 PO3pO6JIEHNX KOMIIOHEHTIB OTPUMaHO HOBi HAYKOBi Ta IPUKJIAAH]

pe3yJbTaTH, 0 BUPIMIYIOTh IPOGIEMHU eKCIIyaTaliiiHOi Ta TEXHOJIOTIYHOI IKOCTI pi3b6 i pidbboBUX 3'€fHAHD. B

Pedepar aHIJIiHCBKOIO:

The object of research is the quality of threaded connections and costs at different stages of their life cycle. The
purpose of the work is to develop methods and means of ensuring the quality of threaded connections of oil and
gas equipment, based on the concept of information support of their life cycle, and to implement a PLM system
based on a set of threaded connection models, statistical data on failures, a knowledge base on quality problems,
and other information resources. Research methods - principles of general systems theory, methods of systems
analysis and systems engineering, analytical and numerical methods of mathematical modeling, multi-agent
approach to software engineering. Methods and means of ensuring the quality of threaded connections of oil and
gas equipment based on the PLM concept have been developed. The application of the principle of isomorphism of
general system regularities and other transdisciplinary principles for the implementation of a systemic approach
to the problems of the quality of threaded connections and the design of their PLM systems has been
substantiated. Software engineering principles and recommendations, which correlate with theoretical and
systems principles, were used to create PLM system components based on Python and its packages. Multi-agent
software systems are the most fully aware of the regularities of complex systems and therefore they are the most
promising for creating an effective PLM system for threaded connections. Using the principles of general systems
theory and machine learning methods, methods for feature selection and classification of information resources



have been developed. Examples are shown and adaptive software components of PLM system have been
developed: knowledge base on thread manufacturing methods, components for designing thread cutting
technological processes , FEA systems and models of threaded connections, means of diagnosing the technical
condition, and analytical modeling of threa
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Omnuc HTII: OcHoBHUM NpUHIMIIOM 3arajibHOI TEOPIi CUCTEM € IPUHIMIT i30MOP(}i3My 3aKOHOMIPHOCTEN CUCTEM,
BiITIOBiJHO [10 SIKOTO B Pi3HUX 3a CBO€IO IIPUPOL0I0 CUCTEMAX BUHUKAIOTh MOMi0H] 3aKOHOMIPHOCTI CTPYKTYPH,
(yHKLIOHYBaHHS i PO3BUTKY. TpaHCINUCUUIIIIHAPHI JOCTiIPKEHHSI BAKOPUCTOBYIOTh Lie¥ MPUHLMI 17151 [1OJIETIEeHHS
BUSIBJICHHS Ia6JI0HIB i 3aKOHOMIPHOCTE! B MaJIOBUBUYEHUX cUCTeMaX. Lleit mpuHIuI 06paHO OCHOBHUM IIif, 4ac
pospobinenHs PLM-cuctemu. CydacHa cCUCTEMHA iHXXeHepisl Haibibllle cepel TEXHIYHUX AUCLUIIIIH BUKOPUCTOBYE
IOCSITHEHHS 3arajbHoi Teopii cuctem. 30KpeMa 3aKOHOMIPHICTb iCTOPUYHOCTI BifoOpaskeHa y V-MozeJli KUTTEBOTO
LMKJTy BUpoOy. TOMy METOIIM CHUCTEMHO] iHXeHepil Ta CHCTeMHOro aHaslizy € 6a3010 mif, yac po3pobseHHss PLM-
CHCTEMHU Pi3bbOBUX 3'elHaHb. Ha OCHOBI IMX NiAXOMiB Ta Cy4yaCHUX iHPOpMaliiiHUX TEXHOJIOTiH1 PO3BUHYTO
METOJ0JI0Ti0 iH(pOpMaLiMHOI NiITPUMKU XUTTEBOTO LUKy Pi3bOOBUX 3'e€qHaHb. MeToau Knacu@ikaii
inopmaniitHux pecypciB OCHOBaHi Ha AMHAMIYHUX Mogessax PLM-nisnbHOCTI, BUfineHHi 6iHapHUX 03HAaK METOLOM
IUAXOTOMIi Ta Ha METOJIax MAIIMHHOTO HaBYaHHS. ba3a 3HaHb BUKOPUCTOBYE aJITOPUTMU IIPSIMOTO JIOTIYHOTO
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3'elHaHb i TBUHTOBOTO 3230PY B pi3bbi OCHOBaHI HA METO[Ii CKIHUEHHHUX €JIeMEHTIB JJ1s1 3a7ja4 MeXaHiKu
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