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Pedepar

Junnomnaas pabora coctoutr u3 43 crTpaHull, / PHUCYHKOB, 3 mnpuioxeHuii u 11
HCIOJIb30BAHHBIX UCTOYHUKOB.

KiaroueBbie ciioBa: opOuTa, CKOPOCTh, MAaHEBp, MEPEXO, WUMITYJIBC, DLTUNTHICCKUMN,
paanyc, IByXUMITYJIbCHBIHN, TPAeKTOPHS, KPYTOBOM, IBHKEHHUE, CONMMKEHUE.

Henp paboTbl: wu3yueHHWE ¢  MOCIEAYyIOIIee  MOJCIUPOBAHHE  HUMITYJIbCHBIX
MEXOPOUTATBHBIX TIEPEXO0I0B U aJIrOPUTMAa COIMKEHUS CITy THHKOB.

O0beKT ncc/ieI0BAHMA . METO/IbI BBIOIHEHUS PA3IMYHBIX MEKOPOUTAIbHBIX IEPEX00B.

Metoabl HcclieOBAaHUS: B JaHHOW TUIUIOMHOM paboTe MmoApOOHO OMHCAHBI METOIBI
nepexoaa KOCMHUYCCKOro amnmapara MEKAY COOCHBIMU KOMIUIAHAPHBIMH JJUIMITUYCCKUMUA
Op6HTaMI/I. PaCCMOTpeHO JABMXXCHUC KOCMHYCCKOI'O amIiapara B IIOJIC IMPUTIXKCHUA HeOeCHOTO
tena. [IpousBeieH pacyeT TpaeKTOpUH MOJIeTa KOCMUYECKOTO afapara 1o 3a/laHHbIM HaualbHbIM
KOOpJMHATAM U BEKTOPY CKOPOCTH. AHATUTHUYECKU BBIBEACHBI ()OPMYIIBI pacdéTa HEOOXOIMMBIX
HUMITYJIbCOB CKOpPOCTH JJIA BBITIOJTHCHUA OIITUMAJIBHBIX OIHO- u ABYXHUMITYJIbCHBIX
MEKOPOUTATBHBIX TIepex0/10B. C MOMOIIIBIO s3bIKa MporpaMMmupoBanus Python u cepsrca Cesium
MPOU3BEJICHA BU3YyalIM3alMs MOJIYYEHHBIX Pe3yJbTaToOB dKCHepuMeHToB. [lomydensl rpaduxu
HavyaJIbHOM, IEPEXOAHON M KOHEYHON OpOUT ABMKEHUS KOCMHYECKOTO ammapara BOKPYT 3eMIIH,
a TaKKe aHUMAIUS OJTHO- U IBYXUMITYJIbCHBIX MEKOPOUTAbHBIX IEPEXO0/IOB.

O0JacTh BO3MOKHOTO0 TPAKTHYECKOI0 TPUMEHEHUsI. TOJYyYCHHBIE pPe3yJIbTaThl
HCCIICA0OBaHUA MOTYT 6BITB HCIIOJIb30BAHBI B ACTPOHABTUKC U KOCMOHABTUKC.



Abstract

The thesis consists of 43 pages, 7 figures, 3 attachments and 11 references.
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Aim of the work: study and subsequent modeling of impulse interorbital
transitions.

Object of research: methods of performing various interorbital transitions.

Research methods: this thesis describes in detail the methods of the
spacecraft transition between coaxial coplanar elliptical orbits. The motion of a
spacecraft in the gravitational field of a celestial body is considered. The flight
trajectory of the spacecraft was calculated according to the given initial coordinates
and the velocity vector. Formulas for calculating the required velocity impulses for
performing optimal one- and two-impulse interorbital transitions are analytically
derived. The results of the experiments were visualized using the Python
programming language and Cesium service. The graphs of the initial, transition and
final orbits of the spacecraft movement around the Earth, as well as animation of
one- and two-pulse interorbital transitions were obtained.

Area of possible practical application: the obtained research results can be
used in astronautics and cosmonautics.
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