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Pedepar:

1. lucepTariis npucBsyeHa NOCAiIKeHHIO HOBOTO IBOKaHanbHOro emHicHoro MEMC rpasimetrpa (MEMC JIET)
aBTOMATM30BAHOI aBialiitHoi rpaBiMeTpuyHOi cuctemu (AI'C). B po60Ti 06rpyHTOBAHO aKTyasIbHICTb JOCJIiI’KEHD,
MOJKJIMBICTb Ta JOLIBHICTE BUKOPUCTAHHS Y KOCTi rpaBiMmeTpa AI'C HoBoro MEMC JIET. ABTOpOM IIPOBENEHO
aHaJli3 JiTepaTypHUX IKEPEJ y rajyssax cydacHoi aBianifiHoi rpaBimeTpii Ta MEMC TexHosIorin y
npunagooyayBaHHi. ONMCaHO KOHCTPYKLIIO Ta MpUHLMI po6oTy nponoHosanoro MEMC JIIE€T, po3po6yeHo
CTPYKTYpPHY CXEMY, pO3paxOBaHO OCHOBHI [TapaMeTpy rpaBiMeTpa, BUBEIEeHO poboye piBHIHHS pyxy AI'C i3 JIET.
BupimeHno npo6nemy ¢inprpanii BuxigHoro curnany J€I. BuzHaueHo ocHOBHI noxu6ku Hosoro J€T ta
3aIPOINOHOBAHO LIIJISIXY iX 3MEHIIEHHs1. PO3p0o6sieHo mporpamMHe 3a6e3Ie4eHHs Ta 3 10ro JOIOMOIOI0 AOCIIIKEHO
BIUIMB 4aCTOT, aMILIITY, Ta KoedilieHTy gemndyBaHHs 30yPIOI0YUX Iill 1151 HAMHECTIPUSTIUBILINX PE30HAHCHUX

BUIIAJKiB. PO3IJISIHYTO MOKJIMBICTD Ta AOLIJIBHICTh BUKOPUCTAHHS HEMPOMEPESKEeBOro MiAX0y y 3a/iadax po3pooKu



anroputmiB QpyHKUioHyBaHHS AI'C i3 HoBuM JIET Po3po6s1eHO Ta ONMMCaHO 1a60PATOPHY YCTAHOBKY /17151 IPOBEJEHHS
eKCIIepUMEHTaJIbHUX Jochimkensb [JET. EkciepuMeHTanbHO BU3HaUYeHO oxuOKy €T y 1abopaTopHUX YMOBax, sKa

CIIiBIagae i3 peaysbTaTaMy LUQPPOBOrO MOAEIIOBAHHS.

2. The dissertation is devoted to the research of a new dual-channel capacitive MEMS gravimeter (MEMS DCG) of
the automated aviation gravimetric system (AGS). The paper substantiates the relevance of the research, the
feasibility and feasibility of the use of the new MEMS DCG as an AGS gravimeter. Substantiates the relevance of
research, the feasibility and expediency of using the gravimetric aviation gravimetric system of a new dual-channel
capacitive MEMS gravimeter, formulating the purpose and tasks, scientific novelty, practical value of the obtained
results. The main scientific and practical results obtained in the dissertation work are given. The structure and
volume of dissertation work are determined. The author analyzes literary sources in the field of aviation
gravimetry. The methods of determining the acceleration of gravity are investigated. The modern precise
requirements for AGS gravimeters are determined. The advantages and disadvantages of existing modern aviation
gravimeters and advanced developments in this field are determined. The patent search in the field of capacitive
gravimeters is carried out. The MEMS technologies in instrument making and the possibility of their use in the
development of a new gravimeter are analyzed. The expediency of developing a new automated AGS DCG is
substantiated. The capacitive accelerometers are analyzed, and the possibility of constructing a new DCG on their
basis is considered. The author deals with the composition and principle of the automated AGS with the DCG for
measuring the anomalies of the AEG. The main working equation of the AGS movement with a DCG is derived,
which is transformed into a form that is convenient for further modeling on a computer. The mechanical and
mathematical models of DCGs are presented. The structural diagram of the DCG is developed. The problem of
filtering the output signal of the DCG from high-frequency noise of vertical acceleration is solved. The basic
parameters of MEMS - gravimeter are calculated. The design and principle of the proposed MEMS DCG is
described, and the direction of its development and improvement is specified. The author analyzes the
methodological errors of the automated AGS. The composition and structure of the errors of the new DCG are
determined. The basic errors of the new DCG are determined and ways of their reduction are proposed. This is an
estimate of the marginal minimum errors of the MEMS DCG. The software was developed and its influence on the n,
amplitudes, and the damping coefficient of disturbing frequency actions for the most unfavorable resonance cases
was investigated: o = 00, o = 200, o = 300, 2o = 00, 3o = 00, o0 is the frequency of oscillations of the DCG. With the help of
simulation, the coefficient of elasticity of the folded suspension is specified. The possibility and expediency of
using the neural network approach in the problems of developing algorithms for the functioning of the AGS with
the new DCGs is considered. It is established that the functioning of the complex AGS system with neural
networks is possible in three modes during the preparatory stage (preliminary planning of the experiment with its
subsequent conduct and analysis of the results), during movement (removal of residual instrumental errors) and
during the disappearance of the SNS signal (neural network produces coordinates on the basis of measured PST
and absolute angular velocities). A laboratory installation was developed and the main provisions of the
methodology of conducting experimental studies of the DCGs were formulated. A constructive and analytical
description of all the main components of the experimental setup is made. The calibration characteristic of DCG
AGS was constructed and it was established that the angle of rotation of the measuring axis of the DCG AGS with
respect to the reference vertical affects directly proportional to its initial output and the magnitude of its error.
Experimentally determined the error of the DCG in the laboratory, which coincides with the results of the digital
modeling. It has been experimentally determined that in the most adverse resonance conditions, the DCG ensures
the accuracy of measurements of 0.5 mGal. It has been established that the systematic error of a DCG is maximum
ato =00 = 0,1 rad/s and does not affect the accuracy of measurements. The author formulated the main results of
theoretical and experimental research, presented in the dissertation. The main scientific result of the dissertation
work is to increase the accuracy of gravity acceleration measurements in 2 times, compared with the known
gravimeters, by using the new MEMS DEG of automated AGS. This result is achieved by using the dual channel
method, choosing its own frequency o = 0,1 rad /s, which allowed to cancel the effect of vertical acceleration and

instrumental errors.
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