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PE®EPAT

Jlurmuiomuas pabota cogepxut 76 ctpanuil, 29 pucyHkoB, 2 Tabmuiipl, 31 UCTOYHUK.

I'PYITIIIMPOBKA HAHOCITYTHUKOB, TIOITY THBIN 3AITVYCK,
I[MPEJITOJIETHOE ITPOT'HO3MPOBAHUE OPBUTEI

OOBEKTOM  HCCIECNIOBAaHUS  SIBIISIOTCS  OpOMTANBHBIC TMAapaMeTpPhl  Majoro
KOCMHYECKOI0 anrapara.

[leas paboTh: pa3paboTaTh METON MPEATNOJIECTHOTO MPOTHO3UPOBAHMS OPOUTHI
HAHOCIYTHHUKA TIPH MOy THOM 3aIycKe i (GOPMUPOBAHUS TPYIIITUPOBKH.

JlanHast mgurioMHas paboTa TMOCBAIIEHA pa3pabOTKE METO/a MPEANOJIETHOTO
MIPOTHO3UPOBAHUS OpPOUTHI Majbix KocMuueckux ammapatoB (MKA) mpu momyTtHOM
3amycke misi (opmupoBaHms TpynmupoBku. CTosuta 3amada pa3padoTaTh METOJ
MIPEAMOICTHON OIEHKH OpOUTATBHBIX mapaMeTpoB MKA nmiist onTUMU3auu mocTpOCHHUS
IPYIIHUPOBKHU.

B Xxozxe BBIMOMHEHUS IUIIJIOMHOW pabOTHl OBUTM PEIICHBI CIEAYIOIINE 33 auHd:
W3Y4YEHbl OCHOBHBIC METOJIBI MPEINOJNETHON OIEHKH OpPOUTAIBHBIX MApaMETPOB H
unentTudukarmmn MKA mocne 3amycka, poaHaIu3UupPOBAHBI 3aMMyCKA C KOCMOJPOMOB
Taittoanp u [[3f0110aHF HA OPOUTHI C HAKJIOHEHHEM OKoJo 90°, HammydmuM o0pa3oB
COOTBETCTBYIOIIHUE MPOJETY HAaJL MUHCKOM JIsl CO3AaHusl PETHOHAILHOW TPYIITUPOBKH,
pa3paboTaH METOJ MPEANOJIETHOTrO MpPOTHO3UpoBaHus opoutet MKA mpu momyTHOM
3allyCK€ Ha OCHOBAaHMM HCXOJHBIX JAHHBIX KOCMOApPOMA, PAKETOHOCHTEIIS,
XapaKTEPUCTUK OPOUTHI a TAK)KE aHAIIM3a UCTOPUH 3aITyCKOB C IIEJIEBOTO KOCMOJPOMA H
JUHAMUKHU JIBUXKEHUSI KOCMUYECKUX alapaToB MPEIbIAYIINX 3aTyCKOB.



PODEPAT

JlpiruioMHas pabora 3msiirgae 76 crapoHki, 29 MamtoHkay, 2 Tabinbl, 31 KpBIHILY.

I'PYIIIPOYKA HAHACIIYTHIKAY, TAIIYTHBI 3AITYCK, ITEPAJIITAJIETHAE
ITPATHA3ABAHHE APBITBI

Al'ektam  gacienmaBaHHs  3'SYNSIONIA  apOITANBHBIS — MapaMeTphl  Majora
KacMivHara amapara.

Mbsra mpanpl: pacnpaiiaBailb MeTaj MepajanaiéTHara IparHa3aBaHHsS apOITh
HaHaCIMaJapoXHIKa Mpbl CIaIapOKHBIM 3aIyCKY JUIsl (papMipaBaHHs TPYHOYKI.

Jlanzenas IpITUIOMHAs TIpalia MpbhICBeYaHa pacrparoyIsl MeTaay rnepaamnanéTaara
nmparHa3zaBaHHs apOIThl MajibIX KacMiuHbIX amaparay (MKA) npsl cnagapoXKHbIM
3amycky s (apmaBanHs rpynoyki. Crasma 3amada pacmparaBallb  MeTaj
nepaananéTHail anpHKi apOitanbHbIX mapamerpay MKA mns anteiMizaisii 1aOby0BbI
rpymnoyki.

VY xom3e BhIKAHAHHS JABITIJIOMHAW pabOTHI OBUII BhIpAIIaHBl HACTYIHBIS 3a/1a4bl:
BBIBYYaHbl ACHOVHBIS METaJbl TepaAnaliéTHal arpPHKiI apOiTadbHBIX TapaMmeTpay i
ymHTEIQikanell MKA macns 3amycky, mnpaaHaii3aBaHbl 3amycKi 3 KacMmaapomay
Taittoans 1 [[3ro1roans Ha apOiThl 3 nagaM kans 90°, HalnenumibiM BoOpasam, sKist
aanaBsAaolub npanéty Haa MiHckaM. MeTaj nepaanajnéTHara nparHasaBaHHS apOiThl
MKA mpbl cmamapoXHbIM 3allyCKy Ha TaJCTaBe 3BIXOAHBIX MAA3€HBIX KacMaapoMma,
pakeTaHoch0iTa, XapaKTapbICTHIK apOIThl a Takcama aHali3y TICTOphIl 3amyckay 3
MATaBara KacMaJipoma 1 JpIHaMiKl PyXy KacMI4HBIX araparay marspd/IHiX 3amycKay.



ABSTRACT

The diploma work contains 76 pages, 29 figures, 2 tables, 31 sources.

NANOSATELLITE CONSULTING, ACCELERATORY LAUNCH, PRE-FLIGHT
ORBIT PREDICTION

The object of research is the orbital parameters of a small spacecraft.

Purpose of work: to develop a method for pre-flight prediction of the nanosatellite
orbit during a passing launch to form a constellation.

This thesis is devoted to the development of a method for pre-flight prediction of
the orbit of small spacecraft (SSC) during a passing launch to form a constellation. The
task was to develop a method for pre-flight estimation of the orbital parameters of small
spacecraft to optimize the construction of the constellation.

In the course of the thesis, the following tasks were solved: the main methods of
pre-flight estimation of orbital parameters and identification of small spacecraft after
launch were studied, launches from the Taiyuan and Jiuquan cosmodromes into orbits
with an inclination of about 90 ° were analyzed, which best correspond to the flight over
Minsk to create a regional constellation; method of pre-flight prediction of the SSC orbit
during a passing launch based on the initial data of the cosmodrome, launch vehicle,
orbit characteristics, as well as analysis of the history of launches from the target
cosmodrome and the dynamics of the movement of spacecraft from previous launches.



