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Pedepar:

1. Incepralist npucBsYeHa PO3B'I3Ky HayKOBOi IPo6JieMU PO3POOKHU i LOCiIpKeHHS MoZiesieil i MeTo1iB BTOpUHHOIO
nepeTBOpeHHs iHdopmallii B mporpamHo-anapaTHux KomnoHeHTax KC o1iHKu MpoCTOpoOBOi opieHTallii 00’€KTIiB AJ1s1
3abe3ne4eHHs il He3MIIIEeHOCTI i NigBuIleHHs €(PEKTUBHOCTI. Y NUCePTaLiliHii poOOTi HaBeIEeHUI aHai3 CTaHy 1
CHCTeMaTHu3aLlisl BioMuUX pobiT, iX Kiacudikalis BiAnoBigHO [0 iCTOTHUX O3HAK, BUSIBJIEHHS HA OCHOBI OrJisny 1
KPUTAYHOTO aHaJli3y HalbiIbllI 1epCIEKTUBHUX KOHIIENITYa IbHUX HAYKOBUX TE€HJIEHIIii i NpaKTUYHMX HaIlIpSIMKIB
IIpU IPOBEJIEHHI OLIiHKM IIPOCTOPOBOi OpieHTallii 06’eKTiB B CKJIaIHUX YMOBax. Po3pobsieHo MeTo[, 06Ky
MAarHiTHUX aHOMaJIii, o BIUIMBAIOTh HA (epO30HA0BUI AATYMK KyTiB IOBOPOTY iHKJIIHOMEeTpa. BiH rpyHTyeThCS Ha

BMMIipi pi3HMIIi TOKa3aHb iHKJIiHOMeTpa I KyTa I0BOPOTY 6ypoBoi Tpy6u npu ii obepranHi B pianazoni 0-3600 1o



IIO3BOJISIE B IIOJ1aJIbIIOMY BpaXOBYBaTH 3HAYEHHS MarHiTHOI Aesialii B moka3aHHIX iHKIiHOMeTpa. Po3pobieHo
MEeTO] BUBHAYEHHS [IapaMeTPiB BEKTOPAa MarHiTHOI aHOMaslii Bif 30BHIIIHBOTO IyKepesia MOCTIHOIO0 MarHiTHOTro
I10J151 32 PaXyHOK BUKOPUCTaHHS Hanuikosoi iHpopmanii [TAKOITO o6'exTiB Bif nokazans II1 B ycTi cBepjI0BUHI
11 y TO4YLi TPOBEAEHHS OLiHKH, MO JO3BOJIMJIO PO3IINPUTH MEXi BUKOPUCTAHHS MarHiTOMETPUYHUX
IIEPETBOPIOBAYiB. 3alIPONIOHOBAHO AJITOPUTMU OOUMCIIEHHS IIYKAHMX a3MMYTa 1 MO/lyJIl BEKTOPA HAIIPY>KEHOCT]
MarsitHoi anHomautii. PO3BrHEHO Teopilo 10X1OOK iHKJIiIHOMETPIB 3 HEPYXJIMBUMU [1IEPBUHHYMU [TepEeTBOPIOBaYaMU
pizHoi ¢iznuHoi npupoau (pepozoHgamu, TXT, akcenrepoMeTpamy) i 3 KapAaHHUMU MasSTHUKOBUMU ITiiBicamu.
Bona no3BoJise npoaHasnizyBaty (pakTopy, 10 BIUIMBAIOTh HA 3MIlEHICTb OL[iHKYM KYTiB IPOCTOPOBOI OpieHTallii
OypoOBOro iHCTpyMEHTa, BUpakeHi yepe3 KyTu Eiiziepa B Hac/ligoK: BiIXUJIEHHS [10JIOKEHHS OCEeH YyTINBOCTI
IIEPBUHHUX NI€PETBOPIOBAUIB Bifl B3BAEMHOI OPTOrOHAJILHOCTI 1 OIIOPHOTO TPUTPAHHUKA OCEM, ITOB'SI3aHOTO 3
KOPITyCOM iHKJIIHOMETPA; 3MiHU [lepefaTHOro KoedilieHTa i HyJIbOBOTO CUTHAJy IEPETBOPIOBAYA; HEiINEHTUYHOCTI
€JIEKTPUYHUX [TapaMeTPiB NEePBUHHUX NIEPETBOPIOBAYiB; HETOUHOI YCTAHOBKY MasiTHUKOBUX KapJaHHUX PaMOK
iHKJIiIHOMeTpa B IJIOIMHY HaxWly ¥ 110 BepTUKaJi Miclisg. BcTaHOB/IEHO I1eBHI 00MeXKyBaJIbHi 3HaY€HHSI KOXKHOI i3
IIPUBEJIEHUX IPUITYCTUMHUX [TOXUOOK. BpaxyBaHHS KOMILJIEKCY LIUX TIOXMOOK [03BOJISIE 3HAYHO MiABUILINATU
HEe3MIIIeHiCTb OLIIHKM TApaMETPiB MPOCTOPOBOrO MOJIOKEHHSI B yMOBAaX MarHiTHOI aHoMaslii. Po3po6y1eHo, CTBOPEHO
1 BripoBaskeHo Hu3Ka II1, sk komroHeHTiB [TAKOTIO 06'ekTiB, sIKi MalOTh HU3BKUU PiBEHb 3MillIEHOCTi OI[iHKU
opieHTallii, 110 JOCATAETHCS 32 PaXyHOK [IPAKTUYHOTO 3aCTOCYBaHHS METO/IiB OOUKCIIEHHS Ta [10JAJIbIIOTO
BpaxyBaHHS iHCTPYMEHTAJIbHMX ITOXMOOK Ta MarHiTHMX aHOMaJIiil Ha eTarli BTOPMHHOIO IEPETBOPEHHS iH(popMaliii.
[IpakTH4HE 3aCTOCYBAHHS CYKYITHOCTI OTPMMAHUX Y POOOTi pe3y/bTaTiB JO3BOJINAJIO B MiJICYMKY PO3POOUTH,
CTBOPUTHU 1 BIIpoBaguTH HU3KY KOMIIOHEHTiB [TAKOITO 006’eKTiB, 1110 37aTHi [TpalloBaTh B yMOBaX MarHiTHUX
aHOMaJIifl, MaloTh MaJIMi liaMeTP OXOPOHHOTO KOXXyXa, 3a6€3I1e4yI0Th [P [IbOMY MiJ|BUIIEHY HE3MILlIEHICThb OLIiHKU
opieHTalii. BOHM MOXXyTb BUKOPHUCTOBYBATUCD: 1711 CTATUYHOTr'O 30HIyBaHHS HECYYO]i 3IaTHOCTI I'PYHTIB; AJIs
KOHTPOJIIO CTaHy €JIeMeHTIB QyHIaMeHTY U OyZiBesIbHUX KOHCTPYKILil 00'€KTIiB y Mpoleci eKkcIrtyaralii; 1s
Oy[iBHMLITBA MiAI3€MHUX KOMYHIKalliil; 7151 CKJIaJaHHS BeJIMKOrabapyUTHUX i BilJjasieHUx 00'eKTiB; 1151 MOHITOPUHTY
CTaHy 0CO6JIMBO BifnoBinanbsHuX cniopyq (AEC, TennoBux CTaHLil, TOWO). 3a pe3yIbTaTaMy NIPOBEIEHUX
TEOPETUYHUX | EKCIIEPUMEHTAJIbHUX JOCIIIIKEHb CTBOPEHO KOHKYPEHTOCITPOMOXKHI 3pasku [TAKOIIO, 1m0 4Bg10Th

CO00I0 TEXHIKY 3 5IKiCHO HOBUMH NIOKa3HUKaMU

2. The thesis is devoted to solving the scientific problem of developing and researching models and methods of
secondary information transformation in the software and hardware components of the CS for assessing the
spatial orientation of objects to ensure its unbiasedness and increase efficiency. The dissertation work presents an
analysis of the state and systematization of well-known works, their classification according to essential features,
identified on the basis of a review and critical analysis of the most promising conceptual scientific trends and
practical directions in assessing the spatial orientation of objects in difficult conditions. A method has been
developed for taking into account magnetic anomalies affecting the fluxgate sensor of the inclinometer rotation
angles. It is based on measuring the difference between the inclinometer readings and the angle of rotation of the
drill pipe during its rotation in the range of 0-3600, which allows further consideration of the value of the
magnetic deviation in the inclinometer readings. A method has been developed for determining the parameters of
the magnetic anomaly vector from an external source of constant magnetic field through the use of redundant
information from SHCASO objects from the IS readings at the wellhead and at the point of assessment, which
made it possible to expand the boundaries of using magnetometric transducers. Algorithms for calculating the
desired azimuth and the magnetic anomaly intensity vector are proposed. The theory of errors of inclinometers
with fixed primary sensors of various physical nature (fluxgate, EGG, accelerometers) and with gimbal pendulum
suspensions is developed. It allows you to analyze the factors affecting the bias of the estimate of the angles of the
spatial orientation of the drilling tool, expressed through the Euler angles due to: the deviation of the position of
the sensors' sensitivity axes from the mutual orthogonality and the reference trihedron of the axes associated with
the inclinometer body; changes in the transfer ratio and zero signal of the sensor; non-identity of electrical
parameters of primary sensors; inaccurate installation of the pendulum gimbal frames of the inclinometer in the
tilt plane and along the vertical of the place. Certain boundary values for each of the given permissible errors have



been established. Taking into account the complex of these errors makes it possible to significantly increase the
unbiasedness of the estimate of the parameters of the spatial position in conditions of a magnetic anomaly. A
number of ISs have been developed, created and implemented as components of SHCASO objects, which have a
low level of bias in the orientation assessment, which is achieved through the practical application of calculation
methods and further accounting for instrumental errors and magnetic anomalies at the stage of secondary
information transformation. The practical application of the totality of the results obtained in the work allowed, as
aresult, to develop, create and implement a number of SHCASO components of objects capable of operating in
conditions of magnetic anomalies, having a small diameter of the protective casing, providing increased
unbiasedness of the orientation assessment. They can be used: for static sounding of the bearing capacity of soils;
to monitor the state of foundation elements and building structures of objects during operation; for the
construction of underground communications; for the assembly of large-sized and remote objects; for monitoring
the state of critical structures (NPP, thermal power plants, etc.). Based on the results of theoretical and
experimental studies, competitive SHCASO samples have been created, which are technology with qualitatively

new characteristics.
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