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1. Inceprauist Ha 3000YTTSI HAYKOBOTO CTyIIeHs gokropa ¢inocodii 3a cnenianphicTio 185 — HadTorazosa iHxkeHepis
Ta TexHoJorii (18 — BUpo6HULITBO Ta TeXHOJIOTII). — IBaHO-DpaHKiBCbKUI HAlliOHAJNIBHU TEXHIYHUI YHiBEPCUTET
Ha(TH i ragy, IBano-®PpankiBcbK, 2026. B po60Ti, HA OCHOBI TEXHIKO-TEXHOJIOTIYHUX Ta FPHUYO-TEOJIOTYHUX JAaHUX
OypiHHS IMIMOOKMX CKEPOBAaHMX HATOra30BUX CBEP/JIOBYH, IPOBELIEHO aHAJIi3 CydYaCHUX METOZIB Ta 3aC00iB
IOCTiIKeHHS] pOOOTH OJIOHU KOJITIO0IHrOBUX rHY4YKUX TPyO (KI'T), sKMMU KOMIIJIEKTYIOThCS OypuibHi KosoHU (BK)
Pa3oM 3 Opi€eHTOBaHMMHU KOMIIOHOBKaMU HU3Y 6ypuibHOi Kosionu (KHBK), ocHaleHuMu rifpapiivHUMN
ocumigTopamu onusanb ('OK). OxapakTepu3oBaHO 0COGIMBOCTI yCKIaAHEeHb IpU goBeaeHHi KI'T 1o mpoekTHUx

rJIMOUH BHACJINIOK Aii Cujl afre3ifiHOro IMpUJIMIIAHHS Ta IipoAMHAMIYHOro oropy. JJaHO TeXHIKO-TeXHOJIOriyHe



OOIPYHTYBaHHS 1010 3MEHIIEHHS CUJI onlopy ocboBoro nepemimenHs KI'T y cknazi neoctynenesoi BK i3 KHBK,
ocHameHoi ['OK. Po3po6ieHo MaTeMaTH4Hy MOJeJib BUBHAUEHHSI IO KOHTAKTY i MiiesIbHOTO nepepisy
nedopmoBanoi ainguku KI'T i3 CTiHKOI0 CKepOBaHOi CBEPII0BUHU. [JOCTiIKeHO 3MiHY CUJI MiIpoAHAMIYHOTO
onopy ocboBOMY pyxy 3irHytux KI'T B MicLsIX JOTUKaHHS O CTiHOK CBE€PJJIOBUHU Ta CUJI aATe3iTHOro MPUJIMIIaHHS
3irnytux KI'T B MicLsIX BOMpaHHS B CTiHKU CBepJjI0BUHHU. Ha OCHOBI IpoBeieHNX AOCiIKeHb pO3p06IeHO
“MeToauKy po3paxyHKy CUJI TiZipaBjiiyHOrO ONOPY Ta aAre3iliHOro MpUJIMIIaHHS [IpY B3a€EMO/ii TpyOHUX KOJIOH 3i
CTiHKaMU CKEpOBaHOi CBepJIOBMHK. JlaHO NOAaJIbIINYI HAYKOBUI PO3BUTOK aHAIITUYHO-YUCIIOBi Mogeri
OOCJiIXEHH Iil IUCUNaTUBHUX Ui Ha JepopmoBany KI'T y ckepoBaHill CBepAJIOBUHI. PO3p06/IEHO MaTeEMATUYHY
Ta imiTauifiny mogesi nyis ynpasiinas auHamikoio KI'T i KHBK, ocnamenoto I'OK nipu 6ypiHHI ckepoBaHOi
CBEP/IJIOBMHU 3 YpaxyBaHHSIM OCHOBHUX IIOCTYJIaTiB Ta 3aKOHIB ANMHAaMiKu. Po3po61eHO MaTeMaTUYHy Ta YMCEJIbHO-
iMiTaniny mogeri no3nosxkHix konvsanb KI'T y ckinani geoctyneHesoi bK 3 KHBK, ocHamenoi I'OK. Ha ocHOBI
Pe3yJIbTaTiB YNCEeJIbHUX eKCIIEPUMEHTIB JaHO TeXHIKO-TEXHOJIOTiYHe OOIPYHTYBaHHS 1010 3MEHIIEHHS CUJI OTIOPY
ocpoBoro nepemimeHHs KI'T 3 meToto foBefeHHs iX 10 TpoeKTHUX rianoud. CGopmysiboBaHe OO PYHTYBaHHS
BKJIIOYA€E B cebe [Ba BAKJIMBI II0JIOXKEHHS: KOMIJIEKCHY [TOOYIOBY Ta peasizallilo AMHaMIi4HOi MOJIeJli CUJI OTIOPY, gKa
OTIMCYE Tepexin Bif TePTS CIIOKOIO 10 TEPTS PYXY Y BA3KOMY CE€pelOBUIIli; TEOPETUYHE OOIPYHTYBaHHS
KOOPAMHOBAHOTO iHTerpyBaHHS Ta 6e3110cepesHbOro 3aCTOCYBAaHHS IPKepeJsl BUMYIIEHUX KOJINBAHb y MICLISIX
TPYOHOI KOJIOHH, Ha 5Ki Jil0Th 3HauHi cuiu onopy. Kiouosi cjioBa: 6ypusibHa KOJIOHA; B'SI3KO-TIPY>KHU KOHTAKT;
IVHaMidYHa MOJIeJIb; KOJIOHA THYYKUX KOJITIO0iHTOBUX TPYy0; KOMIIOHOBKA HU3Y OYPUJIbHOI KOJIOHM; KOJIMBAHHS;
MaTeMaTU4Ha MOJEJIb; HAPYXeHO-1e(OPMOBaHUI CTaH, TOXWJIO-CKEPOBaHa CBEP/IJIOBUHA; IIJIOIIA MifleJis; IJIoma

IIOBEPXHi KOHTAKTy; Pe30HAHC; CUJIa TePTsl; CUJIa OTIOPY.

2. Thesis for the degree of Doctor of Philosophy in the specialty 185 - Oil and Gas Engineering and Technology (18
- Production and Technology) - Ivano-Frankivsk National Technical University of Oil and Gas, Ivano-Frankivsk,
2026. In the work, based on the technical and technological and mining and geological data of drilling deep
directional oil and gas wells, an analysis of modern methods and means of studying the operation of a coiled tubing
flexible pipe (CTP) column, which is equipped with drill strings (DST) together with oriented bottom-of-drill-string
assemblies (BHA) equipped with hydraulic oscillation oscillators (HOAs), is carried out. The features of the
complication in bringing the CTP to the design depths due to the action of adhesive adhesion forces and
hydrodynamic resistance are characterized. A technical and technological justification is given for reducing the
resistance forces of axial movement of the CTP as part of a two-stage BHA with BHA equipped with HOAs. A
mathematical model for determining the contact area and the medial cross-section of the deformed section of the
CGT with the wall of the directional well has been developed. The change in the forces of hydrodynamic resistance
to axial movement of bent CGT in places of contact with the well walls and the forces of adhesive adhesion of bent
CGT in places of abutment with the well walls has been investigated. Based on the conducted research, a
“Methodology for calculating viscous resistance and adhesive adhesion forces” has been developed. Further
scientific development of the analytical-numerical model for studying the action of dissipative forces on a
deformed CGT in a directional well has been given. A mathematical and simulation model has been developed for
controlling the dynamics of CGT and BHA equipped with a GOK during directional well drilling, taking into account
the basic postulates and laws of dynamics. A mathematical and numerical simulation model of longitudinal
vibrations of the CGT as part of a two-stage BC with BHA equipped with a GOK has been developed. Based on the
results of a series of numerical experiments, a technical and technological justification has been given for reducing
the resistance forces of the axial movement of the CGT in order to bring them to the design depths. The
formulated justification includes two important provisions: a comprehensive construction and implementation of a
dynamic model of resistance forces, which describes the transition from static friction to motion friction in a
viscous medium; theoretical justification of coordinated integration and direct application of sources of forced
oscillations in places of the pipe string, on which significant resistance forces act. Key words: drill string;
viscoelastic contact; dynamic model; flexible coiled tubing string; drill string bottom layout; oscillations;
mathematical model; stress-strain state, directional well; midbody area; contact surface area; resonance; friction
force; drag force.
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