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PE®EPAT

Junimomuas pabota, 62 c., 17 puc., 6 ICTOUHHMKOB, 7 Tabnuil, 1 mpHIIoKEHUE.

Knroueevie cnoea. CUIIA TATI'OTEHUA, MHOI'OCTYIIEHYATAA
PAKETA, DJUIMIITUYECKASA OPBUTA, ®OPMVYIJIA IIHOJIKOBCKOI'O,
VJEJBHBIN UMITYJIBC, METOJ] DWJIEPA, METOJl PYHI'E-KVYTTHI,
ABTOMATHUYECKOE VYIIPABJIEHUE.

Obvekm uccnedosanus — IUHAMUKA TIOJIETa PAKEThl, 3aKOHBI JBUIKCHUS
MHOTOCTYIIE€HYATON PAKEThl B TPABUTALIMOHHOM T10JI€ 3€MJIU.

Ileny pabomer — pa3paboTka TPOTrPAMMHON MOJEIHM MHOTOCTYIEHYATOU
pakeTbl U ajIropuT™Ma ympaBJIeHUs JUIsl JaIbHEHIIEro BbIBOAA PAKEThl Ha OPOUTY
3emJtu.

Memoowt uccnedosanua — METOIbl YUCICEHHOTO aHAU3a, MOJEIUPOBAHUE,
aHaJH3.

Pezynvmamom siBisieTcsi nporpaMMHasi MOJIeJIb MHOTOCTYTIEHYATOM PaKeThl,
peanu3oBaHHas C IIOMOLIBIO YHUCJIEHHBIX MeToAoB Ounepa u Pynre-Kyrtsl,
JITOPUTM TIO3BOJISIONTUHN BBIBOJIUTH PAKETY C 3a/IaHHBIMU TTapaMeTpaMu Ha OpOuUTY,
a TaKXe TMPOrpaMMHAs BU3YaTH3aIlHs.

Oobnacmoio npumenenus sSBISECTCS PAKETOCTPOCHHUE, TaKkKe pa3padoTaHHOE
MIPIIOKEHUE MOKHO MCIIOJIB30BaTh B 00pa30BaTEIbHBIX IETIAX.



PODEPAT

JlpimioMHast pabota, 62 c., 17 mMai., 6 KpbIHii, 7 Tabmin, 1 npeuiaxkiIHHE.

Knrwuaevia cnoewr: CIUIA TIPBILSITHEHHS, MIMATCTYIIEHEBAA
PAKETA, DJIITIITBIYHAS APBITA, ®OPMVYIJIA IBISIJIKOVCKAT A, 3AKOH
3AXABAHHSA IMIIVJIbCY, METAJl DUJIEPA, METAJ] PYHTE-KYTTBHI,
AYTAMATBIYHAE KIPABAHHE.

Ab’ekm Oacnedasanna — [pIHAMIKa TanETy paKeTbl, 3aKOHBI PyXy
[IMATCTYIEHEeBal pakeThl ¥ TpaBITALLIMHBIM MOJ1 35IMUIL.

M>ima pabomsr — pacmpalioyka nparpamMHail Majdii IMaTCTyIeHEBai
PaKeThl 1 aNrapbITMy KipBaHHS JIJIsl Jajieiiara BIBaJy pakeThl Ha apOoiTy 3sMil.

Memaowt oacnedasanns — MeTajbl KOJbKacHara aHalizy, MaidJisiBaHHE,
aHai3.

Boinikam 3'synsgeniia mnparpaMHas  Majadiib [IMATCTYIIEHEBal paKeThl,
poaiizaBaHas 3 lariaMoraii KoJibkacHbIX MeTaaay Junepa 1 Pynre-Kyrra, anrapeitm
K1 J1a3BaJisgi€ BBIBO3IIL PAKETy 3 3aJaA3€HbIMI ITapaMeTpaMi Ha apOiTy, a Takcama
mparpamMHas Bi3yasii3aibisl.

Boonacuto  npvimanenns - 3'synsena  pakeraOynaBaHHE, — Takcama
pacmpaliaBaHae mpblKJiaJJaHHe MOKHA BBIKAPBICTOYBAIlh Y ayKaIlbIMHBIX MATaX.



ABSTRACT

Degree work, 62 p., 17 pic., 6 sources, 7 tables, 1 appendix.

Keywords: GRAVITATIONAL FORCE, MULTISTAGE ROCKET,
ELLIPTICAL ORBIT, TSIOLKOVSKY'S FORMULA, MOMENTUM
CONSERVATION LAW, EULER'S METHOD, RUNGE-KUTTA METHOD,
AUTOMATIC CONTROL.

The object of study is the dynamics of the flight of a rocket, the laws of motion
of a multistage rocket in the gravitational field of the Earth.

The purpose of work is development of a software model of a multi-stage
missile and control algorithm for further launching the rocket into Earth's orbit.

The methods of study is methods of numerical analysis, modeling, analysis.

The result is a software model of a multistage rocket, implemented with the
help of numerical methods of Euler and Runge-Kutta, an algorithm that allows to
launch a missile with given parameters into orbit, as well as software visualization.

Areas of application is rocket construction, also the developed application
can be used for educational purposes.



