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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

BrkoHaHHS 3aBIaHb [IEPCIIEKTUBHOTO IJIaHY PO3BUTKY HAyKOBOro Hanpsamy "TexHiuni Haykn" HanioHanbHOro

TEXHIYHOro yHiBepcuTeTy YKpainu "KuiBCbKuii MoJiTexHiYHUN iHCTUTYT iMeHi Irops CikopcbKoro”

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Implementation of the long-term development plan of the scientific direction "Technical Sciences" of the National
Technical University of Ukraine "Igor Sikorsky Kyiv Polytechnic Institute"

Pedepar yKpaiHCBKOIO:

OO6’exT mOCIiIPKEHHS — [IpoLiecy CTBOPEHHS CyNyTHUKIB Kiacy CubeSat nucranuiiiHoro 3oH1yBanHs 3emyi. MeTa
pob60TH — PO3pOO6KA KOHCTPYKTOPCHKOI JOKYMEHTallii HAHOCYIYTHUKIB kyacy Cubesat AUCTaHLiTHOTO 30HyBaHHS
3emii 3 po3ainbHOIO 3naTHICTIO 30 MeTpiB - PolyITAN-30 Ta 2(4) M - PolyITAN-12U Ta BUrOTOBJIEHHS Ha ii OCHOBI
boTHOI Mogesi HaHocynyTHUKA PolyITAN-30 Ta ocHOBHUX cKJafioBux yacTuH PolyITAN-12U 3 npoBesieHHSIM
Bi/INTOBiIHNX HA3€MHUX TE€CTYBaHb i BUNIPOOYBaHb. Ha OCHOBI pe3yJIbTaTiB BUKOHAHMX JOCIi/IKEHD: 3a[IPONIOHOBAHA
KOHIIeI1lis To6YJ0BY HAHOCYTYyTHUKIB Y popmaTi CubeSat; po3pobiieHa i 3abesnedeHa HagiliHa poboTa
IIpUIIMabHO NepeaBajbHOI aapaTypy; OKpeCeHi BapiaHTU Ta NPUHLUINY 100Y10BH, PO3MillleHHsI 60PTOBOI
araparypu [J1s1 BAKOHaHHSI OCHOBHOI QYHKIIi — IXCTaHLiIIHOrO 30HIyBaHHS 3eMJli; BUOpaHa KOHLeN1lis 100y10BU
CHUCTeMU eHepro3abesreyeHHs Bif BUCOKOE(MEKTUBHUX COHSYHUX MTaHesel 3aranbHolo miouieto 0,31M2, ski
3a6e3me4yIoTh iHTerpanbHy 1060BY IOTYKHICTh Ha piBHI 38,5BT; Bu6paHa KoHIeM1is T06ynoBU BCiei 60pTOBOi
araparypu Ta ii B3aemoJii Ha IporpaMHOMY PiBHi; BuUOpaHa KOHIeILis T06yJ0BM 60pTOBO] arapaTypu opieHTalii Ta
crabisnizallii Ha BCix eTarnax XUTTEBOTO LIUKJy, PO3PO0JIEHO METOJIMKY KaliOpyBaHHS Ta HaJlalITyBaHHSI CEHCOPIB
IepBUHHOI iHpopMallii cucTeMun opieHTalii MiKpO- Ta HAHO- CYIIyTHUKIB; pO3PO0JIEHO aJITOPUTMU KEPYBAHHS
IBUTYHA — MaXOBMKa Ta BUOOPY MOr0 IapaMeTpiB, SIKi O3BOJISIIOTh IPOBOJUTH 3aCITIOKOEHHSI HAHOCYTYTHUKA Ha
[I0YaTKOBOMY eTalli BUBEJIEHHS Ha OPOITy 6€3 pesKuMy pOo3BaHTaKe€HHSI IBUT'YHiB-MaXOBUKIB, 1110 3MEHIIy€ Yac i
€HEProCIOKMBaHHS Ta MifiBUILy€e HANiHICTh BUKOHAHHS II0YATKOBOT'O €TAIy I10JIbOTY; PO3PO6JIEHO AITOPUTM
BU3HA4YEHHS NapaMeTpiB (Pi3sNUHUX MOJIiB: BEKTOPA HANPYKEHOCTi MarHiTHOrO N0J1s1 3eMJli Ta BEKTOPA COHSIYHOTO
BUIIPOMIHIOBAHHS B KOXKHIi TOULi OpOITH CYITyTHUKA 17151 3a6€e3I1e4eHHs] POOOTY aJITOPUTMIB BUBHAYEHHSI OpieHTalli
MIKpO YY HaHOCYITyTHUKA; CHHT€30BaHO aJIFOPUTMU KEPYBaHHS JJ1s1 CyIIyTHUKIB Kjlacy Cubesat Ha eTanax

3aCIIOKOEHHS Ta CTabini3alii KyTOBOTo MOJIOKEHHS,;

Pedepar aHIJIiHCBKOIO:

The object of research is the processes of creating CubeSat satellites for remote sensing of the Earth. The purpose
of the work is to develop design documentation for Cubesat nanosatellites of remote sensing of the Earth with a
resolution of 30 meters - PolyITAN-30 and 2 (4) m - PolyITAN-12U conducting appropriate ground tests and trials.
Based on the results of research: the concept of building nanosatellites in CubeSat format; developed and ensured
reliable operation of receiving and transmitting equipment; outlined options and principles of construction,
placement of onboard equipment to perform the main function - remote sensing of the Earth; the concept of
building a power supply system from high-efficiency solar panels with a total area of on0.31 m2, which provide an
integrated daily power of 38.5 W; the chosen concept of construction of all onboard equipment and its interaction
at the program level; the concept of construction of the onboard equipment of orientation and stabilization at all
stages of a life cycle is chosen, methods of calibration and adjustment of sensors of the primary information of
system of orientation of micro- and nano-satellites are developed; Algorithms for controlling the flywheel engine
and selecting its parameters have been developed, which allow calming the nanosatellite at the initial stage of
launching into orbit without unloading the flywheel engines, which reduces time and energy consumption and
increases the reliability of the initial stage of flight; an algorithm for determining the parameters of physical fields:
the vector of the Earth's magnetic field and the vector of solar radiation at each point of the satellite's orbit to



ensure the operation of algorithms for determining the orientation of the micro or nanosatellite; control
algorithms for Cubesat satellites at the stages of calming and stabilization of the angular position are synthesized;
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