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1. TIpoexTyBaHHS a€pOAUHAMIYHUX CUCTEM BiiBe,eHHS 00'€KTiB KOCMIYHOI TEXHIKM 3 HU3bKMX HAaBKOJIO3€MHUX
OPpOIT.

2. The designing of aerodynamic deorbiting systems for space technology objects from low Earth orbits.

Pedepar:

1. O6’exT mocnimxeHHs — aepoAuHaMiyHa cucTeMa BinBeneHHs (ACB) 06'eKTiB KOCMIUYHOI TEXHIKM 3 HU3bKUX
HaBKOJIO3€MHUX OpO6iT. MeTa foCimKeHHs —po3pOo06IeHHS TEOPEeTUYHOI OCHOBU [1J151 3a6€3Me4yeHHs] MOXKIIMBOCTI
BiIBE€I€HHS 00'€KTiB KOCMiIYHOI TEXHIKM 3 HU3bKMAX HAaBKOJIO3EMHUX OPOIT. MeTOIM NOCiIKEHD — iepapXiuHnii
MeTon knacudikamii TeXHIYHUX CUCTEM, METOJ, IEKOMITO3UIlii YACTUHHUX MOJeJIel B3aEMO3B'I3aHUX ITiJICICTEM Ha
OCHOBI iXHiX (Pi3UYHUX, MATEMAaTUYHUX i KOMOIHOBAaHUX MO esiel, METO I, BU/IiIeHHs TOJIOBHOTO KPUTEPIIO AJ1s1
BYpilIeHHs 6araToKpuTepiasbHOI 3a71a4i, METO, iMiTallitHOrO MOZEI0OBaHHS. HayKOBUM pe3yJIbTaTOM €
PO3pOOJIeHHS] HAYKOBO-METOIUYHOTO 3a6e3MeyeHHs [J1s IPOEKTYBaHHS aepOoMHaMiYHUX CUCTEM BillBeJIeHHS

00'€KTiB KOCMIUHOI TeXHIKM 3 HU3bKMX HABKOJIO3€MHUX OPOIT. [I[pakTUyHa 3HAYMMICTh OTPUMAaHUX Pe3yJbTaTiB



pOBOTH MOJIAra€e B HACTYITHOMY: CUCTEMATHU30BaHO PE3yJIbTaTh TPOEKTHUX JOCTiIKeHb B 06s1acTi ctBopeHHs ACB 3
op6itu KA pi3HOro rprsHavyeHHs, SIKi MOXYTb OYTH BUKOPUCTAHi B SIKOCTi IIPOTOTUIIB Ha eTaIli eCKi3HOro
IIPOEKTYBAHHS; 32CTOCOBAHO PO3POOJIEHUI METO/, ITPU CUHTE3] KOHCTPYKTUBHUX CXEM a€POJIMHAMIYHUX CUCTEM
BilBE€I€HHS KOCMiYHVX anapariB pi3HOro IPU3HAYEHHS 3 OPOiTH; 3HANIEHO palioHanbHi napameTpu ACB;
3aIIPOIIOHOBAHO HOBI KOHCTPYKTUBHI cxemu ACB. HaykoBa HOBM3HA PE3YJIbTaTIB AUCEPTALINHUX NOCTIIKEHD
TI0JIITa€ B HACTYIIHOMY — BII€pIE PO3p06JIeHO KacudikaTop KOHCTPYKTUBHUX cxeM ACB, B IKOMy BCi 03HaKU
BigHOCSTBCA 100 popmu, GOPMOYTBOPEHH i pidHUX MopudiKalill aepoIUMHAMIYHOTO €JIEMEHTY, SIKU
6e3rnocepenHbO B3aeMO/Ii€ 3 IOTOKOM pO3piaKeHoi aTmMocdepu, 1110 Habirae; po3pobaeHo mogenb ACB, sika
BiZIpi3HS€THCA Bifl BiTOMUX TUM, 110 B Hill BUKOPUCTAHO METOJ, CUCTEMHOTO aHajli3y JEKOMIIO3Ullii CUCTEMU, 10
IO3BOJISIE y3arajbHUTH i (popmManisyBaTH onuc PyHKLIOHYBaHHS Pi3HUX KJIaciB aepOJMHaMIYHUX CUCTEM,;
PO3p06JIEHO METOH, CTPYKTYPHO-NIapaMeTPUYHOTO NPoeKTyBaHHsI ACB 00'eKTiB KOCMiUHOI T€XHIKHM, IO 6a3yeThCs Ha
CUHTE3i MOLYJIbHOI CTPYKTYPU CUCTEMU, JEKOMIIO3ULIi YACTKOBMX MOZEJIEN B3a€EMOIIOB'I3aHMX IIICUCTEM Ha
OCHOBI iX Qi3BUYHUX, MAaTEMAaTUYHUX i KOMOIHOBAaHUX MOIeJIelt; Bliepiie 3aIpOrIOHOBAHO TPUHLMI TpaHcpopmallii
€JIEMEHTIB ITaTHOI KOHCTPYKLii KocMiyHOro anapary B ACB, sikuil 03B0J1sie 6€3 BUKOPMCTaHHS CIIeliali3oBaHoi
CHCTEMU BiIBEI€HHS 3MEHIINTHA TEPMiH OPOITAJIbHOTO iCHYBaHHSI KOCMIYHOTO 00'€KTa, 10 BilBOAUTLCS 3 OPOITH.

Crynins BripoBamxeHHs - B [I1 Kb «IliBienHe», M. [IHinpo. ['asny3p BUKOPUCTaHHS — PAaKETHO-KOCMiYHA TE€XHiKa.

2. The object of the study is aerodynamic systems for deorbiting (ASD) of objects of space technology from low
near-Earth orbits. The purpose of the study is the development of the theoretical basis for ensuring the possibility
of deorbiting of space technology objects from low near-Earth orbits. Methods of research - hierarchical method
of classification of technical systems, the method of decomposition of partial models of interconnected
subsystems on the basis of their physical, mathematical and combined models, the method of allocating the main
criterion for solving a multicriteria problem, the method of simulation modeling. The scientific result is the
development of scientific and methodological support for the design of aerodynamic systems for the deorbiting of
space technology objects from low-Earth orbits. The practical significance of the results of the work is as follows:
systematized results of design studies in the field of the creation of ASD from the orbit of spacecraft of different
purposes, which can be used as prototypes at the stage of sketch design; the developed method is used in the
synthesis of design schemes of aerodynamic systems for the separation of spacecraft from various orbits; rational
parameters of the ASD are found; new design schemes of the ASD are proposed. The scientific novelty of the
results of the dissertation research is as follows: for the first time a classifier of constructive circuits of the ASD
has been developed, in which all the attributes refer to the form, shaping and various modifications of the
aerodynamic element, which interacts directly with the flow of a rarefied flowing atmosphere; a model of ASD is
developed that differs from the ones known in that it uses the method of systematic analysis of decomposition of
the system, which allows to generalize and formalize the description of the functioning of different classes of
aerodynamic systems; the method of structural and parametric design of the ASD of space technology objects is
developed, which is based on the synthesis of the modular structure of the system, decomposition of partial
models of interconnected subsystems on the basis of their physical, mathematical and combined models; the
principle of transformation of elements of a regular design of a spacecraft in the ASD was proposed for the first
time, which allows, without the use of a specialized deorbiting system, to reduce the period of orbital period of a
deorbiting spacecraft. The degree of implementation - in the “Yuzhnoye” State Design Office, Dnipro. The field of
application - rocket and space technology.
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