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Pedepar/anoTamnis:

1. Inceprauiiina po60Ta IpUCBSYEHAa BUPIlIEHHIO aKTyabHOI HAYKOBO-TEXHIYHO]I 3a/1a4i po3p0OKMU METOIiB
IvdepeHLifHOI HaBiralii NOBITPSHUX CY[EH 32 CUTHAJIaMU I7100aIbHUX HaBiraliliHUX CyyTHUKOBUX CUCTEM, 11O
Mae BaKJIMBE 3HAUEHHSI [1J1s MiABUILEHHS 6e3IeKy MOIbOoTiB. MeTolo fucepTaniiiHoi po6oTu € po3poodKa i
eKCIIepMMEHTaJIbHEe JTOCIi/I)KeHHS HOBUX i YI,OCKOHAJIEeHMX MeTOiB NudepeHLifiHOI HaBiralii noBiTpsSIHMX CyIeH 3a
curnanamu multi-GNSS, npy BUKOHaHHI onepaliii: MaHeBPY B 30Hi a€pOAPOMY, 3IiIICHEHHS 3aX0/y Ha [10CaJKy 3
BEPTHKAJIBHUM CKEPOBYBAHHSIM i IO KaTreropii. B guceprauiiiHiil po6OTi NpoBeIeHnit aHali3 JOKyMEHTIB IIPOBiIHUX
opraHizauifl Ta HayKOBUX Iy0JIiKaliil B aBialliliHil | KOCMIYHIN ranyssax. 3a LUMU JAaHUMU MOKHA CTBEPIPKYBATH, 1O
aBialliflHWi1 TPAHCIIOPT Biirpae NpoBigHY POJib y 3a0€31€U€HHI CTilIKOCTi EKOHOMIYHOTO Ta COLiaIbHOIO PO3BUTKY.
KiouoBuM e1€eMEHTOM, SIKUM 3abe3nedye e(PeKTUBHICTb i HaNiliHICTh eKCIlTyaTallii aBiallilHOro TPaHCIIOPTY €
aepoHagirauiiiHe 3a6e3neyeHHs], 30Kpema 1oro pagioHasiraniiHa ckianosa. OcobsvBe 3HaUeHHS IPUAIISIEThCS

PO3po0Li CyIIyTHUKOBUX cUCTeM nocaaxu. PosrysayTa npuitnsta ICAO kinacudikallis 3ax0[1iB Ha OCaJIKYy, i



IIPOBEICHUN aHAJII3 iICHYI0UMX KaTErOPiMHMX CUCTEM IIOCAJKM 3a IpuianamMu. Haganumii onuc BUMOT $iKi
BHCYBAIOThCS 1O CYIIyTHUKOBOI CUCTEMHU I10CaIKU. AHAJIi3 [I0Ka3aB, 110 aKTyaJIbHOIO HAyKOBOIO 33/1aU€lo € PO3pPOOKa
MeTo[iB nudepeHliiiHOi HaBiraljii IOBITPSIHMX CyJleH 3a CUTHAJIaMU I7100aJIbHUX HaBiralifflHUX CyIyTHUKOBUX
CHCTEM, 110 Ma€ BKJIMBE 3HAYEHHS 17151 i BUILILEHHS 0€3I1eKU NO0JIbOTIB. B nucepTauiiHiil po60Ti pO3IJIsSiHyTUN
(diHaZIbHUI CErMEHT 3aX0/ly Ha MOCA/IKy Ta JIOKaJbHA TOMOLEHTPpUYHA JlekapToBa cucteMa KoopauHat XYV
[IOB’sI3aHA 3 3J1iTHO-TIOCAIKOBOIO CMYT010. PO3IJISIHYTO NOXMOKY 5IKi BUHUKAIOTh B CUCTEMI [T0CanKy 3a pujajaMu
10 CUTHaJIaM KiJIbKOX HaBiraliliHuxX CynyTHUKOBUX cucTeM. [IpefcTaBiieHo icHyodi i po3po6JieHi Mofeli sKi
IO3BOJISIIOTh 3MEHIINTH BIUIUB JAHUX [TOXUOOK. 30KpeMa PO3POOJIEHY MOZIEJIb 3A/IMIIKOBOI TPONOC(EPHOI
3aTPUMKU TIiCJIs 3MiICHEHHs qrudepeHLiHOi KOPEKIIii ICeBI0BiACTaHi KJIII0YOBOIO OCOBJIMBICTIO SIKOi € MOSKJIUBICTh
3aCTOCYBaHHS 32 BiZICYTHOCTI METEOPOJIOTIYHUX JaHuX. HazaHa Moiesib KOpeKLii IICEeBAOBIICTaHi i
IICEBIOMIBUTKOCTI SIKi PO3PaxOBYIOTbCS 32 JAHMMU OTPUMAHUMU 3 KiJIbKOX Ha3€MHUX HaBirallilHUX NpUiiMadis, 3
METOI0 Nepefadi B 60PTOBY MiJCMCTEMY CUCTEMU TMOCAIKU. B nuceprauiiiHiil po6oTi pecTaBieHi icHyoui i
PO3p0o06JIeHi MEeTOAY BUSIBJIEHHS 300iB B Ha3eMHIl IificuCTeMi CUCTEMU I10CAIKY, BUBHAUEHHSI BKJIaly Ha3€MHOi
IiICMCTEMHU B IOXMOKY CKOPEKTOBAHO] [1CEB/IOBIICTaHi, OLIiHIOBaHHSI TOYHOCT] i LIijliCHOCTi BU3HAYEHHS KOOPAMUHAT,
B KiHEMAaTUYHOMY PEXUMi [1JIs1 Pi3HMX KOMOiHalill CylyTHUKOBUX CUCTEM. B ucepraniiiHiil po60Ti onucanuii
PO3pOo6JIeHNH arapaTHO-IIPOrpaMHUI KOMILJIEKC 110 peaslidye CTBOPEHi MeToAM i Mofiei i 03BOJIsie B yMOBaxX
HaIliBHATYPHOT'O MOJIEJIIOBAHHS NOCJIIIKYBaTU TOYHICTh Ta LIJIiICHICTh HABiralliitHOTO PilllEeHHS [IPY BUKOHAHHI
3aIJIaHOBAHOI omepalii: MaHEBPY B 30Hi aepOLpOMY, 3IiMICHEHHS 3a-XO[y Ha I10CAAKY 3 BEPTUKAJIbHUM
CKEPOBYBAHHSIM i 110 KaTeropii 3 BUKOPMCTAaHHSIM Pi3HUX KOMOiHAILill CUTHAJIIB CyyTHUKOBUX cucteM: GPS,
GLONASS, GALILEO i BeiDou. HanaHi pe3ysbTaTy JIbOTHUX BUNIPOOYBaHb PO3PO06JIEHOIO allapaTHO-IIPOrPaMHOr0
KoMILIeKCy. EkcrieprMeHTanbHUI NOJIT SBJISIB COO0I0 BiATIpallloBaHHS JIiHIMHOI TpaeKTopii, 1o iMiTye (iHanbHY
IISTHKY 3aXO[ly Ha MIOCAAKY i ITPOJIIT Haf, 3J/1iTHO NIOCAJIKOBOK CMYTOI0. 3a pe3y/bTaTaMU BUNIPOOYBaHb OTPUMAaHi
TaKi IaHi: OL[iHKa BKJIay Ha3eMHO] MiZICUCTEMU B TOXMOKY BU3HAY€HHSI [1ICEBIOBIICTaHi IIPOTArOM IIPOBEIEHHS
€KCIIEPUMEHTY; [IJI CYITyTHUKOBOI HaBiraliiiHoi CUCTEMU IIPU BUKOHAHHI 3aIlJIaHOBAHOI ollepallii: MaHEBPY B 30Hi
aepoIpomy, 3[iMICHEHHS 3a-X0Oly Ha II0CAJIKy 3 BEPTUKAJIbHUM CKEPOBYBAaHHSIM i 110 KaTeropii 3 BUKOPUCTaHHSIM
pi3HuX KOMOiHalill curHaliB cynyTHUKOBUX cuctem: GPS, GLONASS, GALILEO i BeiDou otrpumati esnincoigu

MOXMOOK HaBiraljiiiHoi CUCTEMH Ta, BiICOTOK XUOHOI Iie3JaTHOCTI Ta XMOHOI Heie31aTHOCTI CUCTEMU.

2. The dissertation is devoted to the solution of the actual scientific and technical problem: aircraft differential
navigation methods development with the use of global navigation satellite systems signals. That is important for
increasing the safety of flights. The aim of the dissertation is the develop and experimentally study new and
improved methods of aircraft differential navigation with the use multi-GNSS signals for performing operations: a
maneuver in the aerodrome area, landing approach with vertical guidance and categorical. The dissertation
analyzes the documents of leading organizations and scientific publications in the aviation and space industries.
According to these data, it can be argued that air transport plays a leading role in ensuring the sustainability of
economic and social development. A key element that ensures the efficiency and reliability of air transport
operations is air navigation support, in particular its radio navigation component. Special attention is paid to the
development of satellite landing systems. The ICAO classification of landing approaches is considered, and the
analysis of existing categorical systems of instrumental landing is presented. A requirements description for the
satellite landing system is provided. The analysis showed that the actual scientific task is aircraft differential
navigation methods development with the use of global navigation satellite systems signals, which is important for
improving flight safety. In the dissertation, the final approach segment and the local Cartesian coordinate system
XYV connected with the runway are considered. The errors arising in the instrumental aircraft landing system with
the use of several satellite systems signals are considered. Presented existing and developed models that reduce
the impact of these errors. In particular, the developed model of residual tropospheric delay after the differential
correction of the pseudorange. A key feature of which is the possibility of application in case of meteorological
data absence. Given a model of pseudorange and pseudorate correction witch calculated from data obtained from
several ground-based receivers, and transmit to the landing system onboard subsystem. The dissertation presents
existing and developed methods for detecting failures in the landing system ground subsystem, determining the



contribution of the ground subsystem to the error of the corrected pseudorange, estimating the accuracy and
integrity of coordinate determination in a kinematic mode for different combinations of satellite systems. The
dissertation describes the developed hardware and software complex that implements created methods and
models and allows navigation solution accuracy and integrity hardware in the loop simulation research, for
performing operations: a maneuver in the aerodrome area, landing approach with vertical guidance and
categorical, using different signals combinations from satellite systems: GPS, GLONASS, GALILEO and BeiDou.
Presented flight test results of the developed hardware and software complex. The experimental flight has a linear
trajectory that simulates the landing final approach segment and the flight over the runway. According to the test
results, the following data were obtained: ground subsystem contribution estimation to the pseudorange error
during the experiment; for satellite navigation system during the planned operation: maneuver in the aerodrome
area, landing approach with vertical guidance and categorical using different signals combinations from satellite
systems: GPS, GLONASS, GALILEO and BeiDou, navigation system error ellipsoids and the percentage false system
capacity and false system incapacity were obtained.
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