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AHHOTALIUAS
Junnomuas padota, 45 c., 13 pucynkos, 12 tabnuil, 6 UICTOYHUKOB, 3 MpHU-
JIOXKEHUSI.

Kniouegwie cnosa: TUIIEP3BYKOBOW JIETATEJIBHBIN AIIIIAPAT,
TPAEKTOPHS TIOJIETA, MATEMATUYECKOE MOJEJINPOBAHUE,
[IPSIMOTOYHBIM BO3AYIIHO-PEKTMBHBIN JIBUI'ATEJIb, TBEPJIO-
TOIUIEHHBIN PAKETHBIM JBUIATEJIb, UMCJIEHHBIE METO/IbI,
ADPOJIMHAMUKA.

Obvexm uccnedosaHnus — TATIEP3BYKOBOM JI€TaTeNIbHBIN anmmapar ¢ KoMOu-
HHUPOBAaHHOW CHJIOBOW YCTAaHOBKOM.

Llenv pabomwl — OCTpOCHUE MAaTEMATHUECKON MOJIEIH TPACKTOPHUH 10JIETa
['3JIA B BepTHMKaNBbHOM IUIOCKOCTH C YYETOM PA3JIMYHBIX JTAIOB JBHKCHUS U
XapaKTEPUCTHK CUIIOBOM YCTAHOBKH.

Memoowvl uccneoosanusi — MaTEMaTUIECKOE MOJEIMPOBAHUE, YHUCIECHHBIE
METO/Ibl pelleHus TudQepeHIalbHbIX ypaBHEHU (MeToa Jiiepa), pacuer
a’POJIMHAMUYECKUX XapPaKTEPUCTHK.

Pezynomamer pabomer: pazpaborana MaTeMaTH4ecKasi MOJI€Ib TPAEKTOPUU
nonera ['3JIA ¢ y4eToM pasnvuHBIX 3TAalOB JBWXXEHUS — CTApPTa, Pa3roHa,
CBOOO/IHOTO M0JIETA U IMJIAHUPOBAHUS MOCIE OTKIIOUEHUs JIBUTATENeH; peanu-
30BAHO YHCIIEHHOE MOJICJIMPOBAHME, MOJYYECHBI TPACKTOPUU MPHU PaA3IMUYHBIX
MCXOJIHBIX YCJIOBUSIX; MTPOBEACH aHAIN3 3aBUCUMOCTH BBICOTHI U JATBHOCTH TO-
JieTa OT yria cTapTa, a3pOJMHAMHUYECKOr0 KauecTBa U IPyruX NapaMeTpoB.



AHATANBISA
Jeimiomnas npana, 45 c., 13 mamonkay, 12 Tabumin, 6 KpbiHil, 3 1a1aTKy.

Knrouasvisi cnoswvr: TIIIEPI'YKABBI JIATAJIBHBI AITAPAT, TPA-
EKTAPBIS TIAJIETA, MATAOMATBIUHAE MAJDJISIBAHHE, ITIPAMA-
TAYHBI [TABETPAHA-POAKTBHIVHBI PYXABIK, LIBEPJIATAITAJIIYHBI
PAKETHBI PYXABIK, JIIKABBIAI METAJIbI, ADPAJIbIHAMIKA.

Ab'exm Oacnedasanmnsi - TIMEPryKaBhl JSATAIBHBI armapaT 3 KaMOiHaBaHAM
ClJ1aBbl YCTAaHOYKaM.

Mbma npayvr — mabyqoBa MaTdMaThIUHAM MaadJl TPACKTOPbBIl MaJETy
['3JIA ¥ BepThIKkalibHAN MIOCKACIII 3 YJIIKaM PO3HBIX 3Tanay pyxXy 1 XapakTapbl-
CTaK CLIaBOM yCTaNEYKI.

Memaowl oacneoasanns - MaTPMaTBIYHAE MaJRJIsIBAHHE, JIIKABBII METalbl
panmdHHS AbI(EPIHIBIUIBHBIX YpayHEHHSY (MeTaj Ouniepa), pasiik aj’pajibl-
HaMIYHBIX XapaKTapbICTHIK.

Buinixi npayer: pacupaniaBaHa MatsMaTblyHas MaJdJib TPAEKTOPbIl NaNETy
I'3JIA 3 ynikaMm po3HBIX 3Tamay pyxy - CTapTy, pa3roHy, cBaOogHara mnajierty i
IJIaHABAaHHA Maciisd aJKII0YIHHS PYXaBIKOY; plajiizaBaHa JiikaBae MaadJisiBaHHE,
aTpbIMaHbl TPACKTOPBIl MPBl PO3HBIX 3BIXOAHBIX YMOBAaX; MPaBEI3E€HbI aHaJl3
3aJIe’KHACLl BBINIBIHI 1 Jan€kacul najéTy aj KyTa CTapTy, a’pajblHAMIYHAMA
SIKaCIIl 1 IHIIBIX TTapamMeTpay.



ANNOTATION
Graduate work, 45 pages, 13 images, 12 tables, 6 sources, 3 appendices.

Keywords: HYPERSONIC VEHICLE, TRAJECTORY OF FLIGHT,
MATHEMATICAL MODELING, RAMJET ENGINE, SOLID ROCKET
MOTOR, NUMERICAL METHODS, AERODYNAMICS.

Object of study — a hypersonic aerial vehicle with a combined propulsion
system.

Purpose of the study — to develop a mathematical model of the flight tra-
jectory of a HAV in the vertical plane, taking into account all flight phases and
propulsion system characteristics.

Research methods — mathematical modeling, numerical solution of dif-
ferential equations (Euler method), aerodynamic performance analysis.

Results: a trajectory model of a HAV was developed considering launch,
acceleration, cruising, and gliding phases; numerical simulations were conduct-
ed for various conditions; the influence of launch angle, aerodynamic quality,
and other parameters on maximum altitude and range was studied.



