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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3pobka MaTeMaTUYHUX MOJieJIell Ta aJITOPUTMIB JJ1s1 BUBHAYEHHSI [IPOEKTHUX [1apaMETPiB PO3MOAiNeHOl

€HEepPreTMYHOi CUCTEMU KOCMIUHOI IPOMUCIIOBOI MIJIAT(POPMU

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Development of mathematical models and algorithms for determining the design parameters of the distributed
energy system of the space industrial platform

Pedepar yKpaiHCBKOIO:

Merta po60TU — BU3HAYEHHS AUHAMIYHUX XapaKTEPUCTUK i BUGIP MPOEKTHUX MapaMeTPiB KOCMIYHUX €HEePreTUIHUX
MOJYJIiB PO3NOJiJIEHO] CUCTEMU >KUBJIEHHSI KOCMIYHOI IIPOMUCIIOBOI INIATPOPMU. MeToaU NOCTiIKEeHHS:
MaTeMaTU4HOTrO i KOMITIOTEPHOTO MOJIEJII0BaHHSI, CHCTEMHOTO ITPOEKTYBAHHSI, MEXaHiK1 KOCMIYHOTO

nospoTy. [IpoBeeHO MATEHTHI AOCIIP)KEHHS KOCMIYHUX PO3IOJiIEHUX €HEPTETUYHUX CUCTEM, B PE3YJIbTATI
BM3HAUEHO Cy4yaCHMI! CTaH PO3POOKU CUCTEM JIaHOro Kjacy. Po3po6sieHO HayKOBO-MeTOAMYHE 3a0€31eYeHHs
BUOOPY NapaMeTpiB OpOIT eHEPreTUYHMX KOCMIYHUMX anapariB 3 OIS Ay MaKCHMMi3allii 4aCTOTU CeaHCiB repenayvi
€JIEKTPOEHEPTIi Bifl arapara rnepenasada [0 arnapara IpruimMmada Ta BU3HAYE€HHS! [VMKJIOTPAM TEXHOJIOTTYHUX
IpolieciB KOCMiuHOI MpoMuciIoBoi 1atgopmu. IIpoBeneHo focimpKeHHs 0co6MBOCTeN QYHKIIOHYBaHHS
KOCMIYHMX EHEPreTUYHMX allapariB pO3NOAiIEHO] EHEPreTUYHOI CUCTEMU XXUBJIEHHS KOCMIYHOI iHAyCTpianbHOI
nar@opmu. Po3pobiieHo ii CTpyKTypy Ha 6a3i TeXHOJIOTii 6€3KOHTAKTHOI Iepeiadi eJ1eKTPOeHeprii yepe3 KoCMiuHe
cepenoBulle MK ABOMa opbiTanbHUMU 06'eKTaMu. Po3po61eHO MaTeMaTUYHY MOJIeJIb AJ1s1 6aIiCTUKO-
HaBIiralilfHOro aHasi3y yrpynyBaHb KOCMIYHMX €HEPreTUYHMX anaparis. [IpoBeeHO JOCIiIPKEHHS BiTHOCHOTO PYXY
KOCMIYHMX €HEePreTUYHMX araparis Ta po3po0JIeHO ONTUMI3allifiHy MOZEeJIb 1711 BUOOPY TPOEKTHUX NTapaMeTpiB
opO6iT ix AucoKalii. BusHaueHO OCHOBHI peXXUMU POOOTH KOCMIYHUX €HEPreTUYHMX allapariB [epeaBaya i
npuiMaya. Po3po6seHo MeTOANYHI MiIX0au 11 BUOOPY POEKTHUX NTapaMeTpiB cuCTeMU opieHTali i crabinizanii

KOCMIYHUX €HEPreTIHNuX anapaTiB B piBHI/IX pexnmMmax pO6OTI/I.

Pedepar aHIJIiHCBKOIO:

The purpose of the study is to determine the dynamic characteristics and select the design parameters of space
power modules for a distributed power system of a space industrial platform. Research methods: mathematical
and computer modeling, system design, space flight mechanics. Patent studies of space distributed power systems
were conducted, which resulted in the current state of development of systems of this class. Scientific and
methodological support for the selection of parameters of the orbits of power spacecraft has been developed in
terms of maximizing the frequency of power transmission sessions from the transmitter to the receiver and
determining the cyclograms of technological processes of the space industrial platform. A study of the peculiarities
of the functioning of space power vehicles of the distributed power supply system of the space industrial platform
was carried out. Its structure is developed on the basis of the technology of contactless transmission of electricity
through the space environment between two orbital objects. A mathematical model for ballistic and navigational
analysis of groups of space power vehicles was developed. The relative motion of space power vehicles was studied
and an optimization model was developed to select the design parameters of their deployment orbits. The main
modes of operation of transmitter and receiver spacecraft are determined. Methodological approaches have been
developed for selecting the design parameters of the power spacecraft orientation and stabilization system in
different operating modes.

Inpekc YIK: 629.76 /.78; 629.78; 629.76, 629.76 /.78; 629.78; 629.76
Koau TemaTHYHHUX PYOPHK: 55.49
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