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1. Imcepranis Ha 3000yTTS HAYyKOBOTO CTyIEHs JOKTOpa ¢dinocodii 3a cnenjanpHicTio 133 - T'anmysese
MamMHOOYynyBaHHS; IBaHO-OpaHKiBCbKUI HalliOHATIbHUI TEXHIYHUI yHiBepcuTeT HapTH i rady, IBaHo-PpaHKiBChK,
2026. Ha ocHOBI gocimpKkeHHs crienndiky 3aCTOCYBaHHS ITPOrPECUBHUX POTOPHUX KEPOBAHUX CUCTEM, TBUHTOBUX
BUOIMHUX JIBUTYHIB Ta rijpaBJivyHMX OCLUJISITOPIB KOJIMBAaHb OOI'PYHTOBAHO XapaKTep ixHbOI AUHAMIUHOI B3aeMOJii B
IIPOCTOPOBO-BUKPUBJIEHOMY CTOBOYPi CBepI0BUHU. CUCTeMaTU3allisl TUIIOBUX €KCIIyaTalliiHUX TOMKOIKEHb
iHCTpyMEHTY, 30KpeMa BTOMHUX PyHYBaHb 3aMKOBUX Pi3bOOBHUX 3'€IHAHb Ta aBTOKOJIMBaHb TUILy stick-slip,
I03BOJIMJIA YiTKO OKPECJIUTY HasiBHI HAyKOBO-IIPaKTUYHi NporanuHu. Ha 3aBepiieHHs po3ziny cpopmyaboBaHO 6
OCHOBHUX 3aBJIaHb JUCEPTALIMHOIO AOCJIIPKEHHS Ta 0OPaHO KOMILJIEKCHUI METOJ, iX BUPILI€HHS, 10 6a3yeThCs Ha
CyMiCHOMY BUKOPHMCTaHHi aHaJiTUYHOrO anapaTy Ta YMCeIbHO-IMITallilHOrO MOZIE/IIOBaHHS. Y poOOTi Biiepiie

1o0y0BaHO MaTeMaTHU4Hi MOZeJIi, sIKi JO3BOJISIIOTh aHAJIITUYHO OLiHUTH IIJIOLTY JIOOOBOTO ONOPY Ta PaKTUIHY



MIOBEPXHIO BTUCKAHHS 1e(pPOPMOBAHUX JiNITHOK OYpUJIbHUX i 0OBa)KEHUX TPYO y BUKPUBJIEHUI CTOBOYP. ABTOP
YAOCKOHAJINB PO3PaXyHKOBi CX€MU HaBaHTaXEHOCTI iHCTPYMEHTY 3a PaXyHOK iHTerpallii HesliHitHUX MTPOCTOPOBUX
CnJI B3aeMo/lii Ta e(eKTiB 0340BXXHbOI0 3TMHAHHS KOJIOHU I1ifl yac poOOTH BUOIMHUX IBUTYHIB i POTOPHUX CHUCTEM.
Ha ocHOBI 3anTpONIOHOBaHUX aHATITUYHUX 3aJIEKHOCTEN Y cepenoBuimax Maple Ta Python cTBopeHo anropurmu ta
[IpOrpamHi KOAu i1 TOYHOT'O YXCJIOBOTO BU3HAYEHHS CUJI TEPTA Ta TifpaBiiyHOro onopy. OTpuMasdi 3a
pe3yJbTaTaMu iMiTallilHOro Moie0BaHHs rpadiyHi 3aKOHOMIPHOCTI O3BOJININ 00'€KTUBHO OL[iHUTH BIJIUB
IIPOCTOPOBUX KOHTAaKTHUX CUJI HA HaPYy>KeHO-1e(pOPMOBAHUI CTaH HIDKHbOI YaCTUHU KOJIOHU. OGI'PYHTOBAHO
No6yI0BY PO3PaxyHKOBOI CXeMU Ta BUOIp Ju@epeH1iaIbHOrO XBUIbOBOTO PiBHSHHS B YACTMHHUX MOXiAHUX Ta
CKJIaB PiBHSIHHS PyXY I1€pepi3iB i3 ypaXyBaHHSIM CUJI CyXOroO i B'SI3KOTO TepTsl iHCTPYMEHTY 00 CTiHKM CTOBOypa. Y
po60Ti cPOpMyIbOBAHO CKJIANIHI PAaHNYHI YMOBHU Ha CTUKY CTYII€HiB KOJIOHU Ta BU3HAUEHO aHAJIITUYHI MeXi 30H
BVMHUKHEHHS HE6e3MeYHOTO MO30BXHbBOIO Pe30HaHCY. LII151XOM CTBOPEHHS YU CEJIbHO-IMITALIITHOI MOJeIi y
4aCcoBill 06J1aCTi JOCIIIIKEHO TUHAMIUHY NIOBEIiHKY KOMIIOHOBKY HUA3Y OYPUJIbHOI KOJIOHU, CIIOPSIKEHO]
rifpaByiYHMM OCLMJISITOPOM KOJIMBaHb. OTPUMAaHI aMIUIiITYyJHO-4aCTOTHI XapaKT€PUCTHKU [NO3BOJINIIN
OOIPYHTYBaTU ONTMMAJIbHE MiClle pO3TalllyBaHHs TeHepaTopa OCbOBUX KOJIMBaHb JJ1s1 MiHiMi3alii cui TepTs Ta
crabisizallii HaBaHTa)KEHHS Ha [0J10TO. PO3p06JIeHO Ta IPAKTUYHO Peasli30BaHO KOMILJIEKCHY METOMKY OLIiHKU
napaMeTpiB Hanpy>xeHo-zedopMoBaHOTro crany enemeHTiB KHEK y peasbHOMy yaci). JocigHUKOM 106YyL0BaHO
TPU aHaNITAYHI cyoMozeri 71 pO3PaxyHKy BHYTPIIIHIX 3yCUJIb B MeTaJli IPY MO3[I0BXXHbO-TI0IIEPEYHUX BUTMHAX,
KPYTWJIBHUX Ta MO3[0BXXHIX KOJIMBAHHAX iHCTpyMeHTY. CTBOpEHMI IOKPOKOBUI aJITOPUTM IHTErpye 1ii Mozeri B
€IVHY CUCTEMY, sIKa 3abe3redye 6e31epepBHUI HENPSIMUIL KOHTPOJIb €KBiBaJIEHTHUX HAIIPY>KEHb 33 JAHUMU TPbOX
KOOPAMHATHUX JAaT4YuKiB Bibpauii Tesecuctemu MWD. [IpoMuciioBy anpobatiito po3po6sieHoi eKCIpec-MeTOIUuKN
YCHILIHO IPOBEJEHO LIJISIXOM aHasi3y peajabHUX 3alKCiB 3a0iliHMX NapaMeTpiB KOJIMBaHb Ha Jil0YUX HAaQTOra30BUX
popoBuax. OTpUMaHi pe3yJbTaT J03BOJIAIN C(POPMYJIIOBATU NIPAKTUYHI pEKOMEHALII MO0 ONEePaTUBHOrO

KOPUI'YBaHHS PeXXUMIB OYpiHHS [J1s1 3a1106iraHHSI BTOMHUM PYHHYBaHHSIM 3aMKOBHUX Pi3bOOBUX 3'€JHAHb

2. Dissertation for obtaining an academic degree of sciences doctor of philosophy in major 133 - Industrial
mechanical engineering; Ivano-Frankivsk National Technical University of Oil and Gas, Ivano-Frankivsk, 2026.
Based on the study of the specifics of the application of progressive rotary steerable systems, downhole mud
motors and hydraulic oscillators, the nature of their dynamic interaction in a spatially curved wellbore is
substantiated. Systematization of typical operational damage to the downhole equipment, in particular fatigue
fractures of threaded connections and self-oscillations (stick-slip type), allowed to clearly outline the existing
scientific and practical gaps. At the end of the section, 6 main tasks of the dissertation research are formulated and
a comprehensive method for their solution is selected, which is based on the combined use of analytical
equipment and numerical simulation modeling. In the work, mathematical models are first constructed that allow
analytically estimating the area of frontal resistance and the actual surface of compression of deformed sections of
drill and weighted pipes into a curved shaft. The author improved the calculation schemes of tool loading by
integrating nonlinear spatial interaction forces and the effects of longitudinal bending of the string during the
operation of downhole motors and rotary systems. Based on the proposed analytical dependencies, algorithms and
program codes were created in Maple and Python environments for accurate numerical determination of friction
forces and hydraulic resistance. The graphical patterns obtained from the simulation results allowed us to
objectively assess the influence of spatial contact forces on the stress-strain state of the lower part of the drill
string. The construction of the calculation scheme and the choice of the partial differential wave equation were
justified and the equations of motion of the sections were formulated taking into account the forces of dry and
viscous friction of the tool against the walls of the shaft. The work formulated complex boundary conditions at the
junction of the drill string and determined the analytical boundaries of the zones of occurrence of dangerous
longitudinal resonance. By creating a numerical simulation model in the time domain, the dynamic behavior of the
bottom of the drill string equipped with a hydraulic oscillator was investigated. The obtained amplitude-frequency
characteristics allowed us to justify the optimal location of the axial oscillation generator to minimize friction
forces and stabilize the load on the bit. A comprehensive methodology for estimating the parameters of the stress-
strain state of BHA elements in real time has been developed and practically implemented. The researcher has



built three analytical submodels for calculating internal forces in the metal during longitudinal-transverse bending,
torsional and longitudinal oscillations of the tool. The created step-by-step algorithm integrates these models into
a single system that provides continuous indirect control of equivalent stresses according to the data of three
coordinate vibration sensors of the MWD system. Industrial testing of the developed express methodology was
successfully carried out by analyzing real records of downhole vibration parameters in operating oil and gas fields.
The results obtained allowed to formulate practical recommendations for prompt adjustment of drilling modes to
prevent fatigue failure of threaded lock joints.
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