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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:

O6'eKT HOCIIiKEHHS — KOCMiUHI eHepreTU4Hi MOyJli PO3IOiIeHOI CUCTEMU KUBJIEHHSI KOCMIYHOI TPOMUCIIOBO]
nnatdopmu. Meta pob0oTU — BU3HAUEHHSI IMHAMIYHNAX XapaKTEPUCTHK i BUOIp IPOEKTHUX IIapaMeTPiB KOCMIUHUX
€HEePreTMYHUX MOJYJIiB PO3INOAiNIEHOI CUCTEMU KUBJIEHHSI KOCMIUYHOI IPOMUCIIOBO] IyIaTGopMu. Metonu
IOCJIiIKeHHS: MAaTeMaTUYHOTO i KOMITIOTEPHOTO MOJIeJII0BAaHHSI, CHCTEMHOTO [IPOEKTYBAHHSI, MEXaHIKM KOCMIYHOIO
nosboTy. [IpoBeieHO aHasi3 aHasli3 Cy4yaCHOro CTaHy pO3pOOKM KOCMIUHUX eJIeKTpPOoCTaHLiil. Po3pobsieHo
KOHCTPYKTUBHY CX€MY PO3IOJiJ€eHOi €eHepreTUYHoi cucTemMu. PO3po61eHO MaTeEMAaTUYHY MOJIEJIb IJ1s1 aHai3y
op6iTazbHOr0, KyTOBOTO i BiTHOCHOTO PYyXy €HEPreTUYHMX KOCMiYHUX anapaTiB Ta KOCMIYHMX anapariB IpUIMadib.
3anpornoHOBaHO aJrTOPUTMMU [1JIs1 PO3PaXyHKy I1apaMeTpiB CUCTeMU opieHTalii i cTabisnizalii eHepreTuyHux
KocMiuHux anapatiB. CGOpMOBaHO y3arajbHEHY MOJIeJIb [1J151 BU3BHAaY€HHS MaKCHMMAaJIbHOI BifICTaHi Ta JOBXUHU
4aCcOBOTO iHTEpBaJy NIepeadi eJIeKTPOEHEPTii Bi EeHEPreTUYHOro KOCMIUYHOTr0 anapara Jo naaT(gopMu 3a
IOTIOMOT0I0 MIKpOXBUJIBOBOTO BUIIPOMIiHIOBaHHSI. Po3po6sieHa MOZesb 03BOJIsIE€ TPOBOAUTY BUOIp IPOEKTHUX
[apameTpiB EHEPreTUYHMX KOCMIYHMX anapariB Ha eTalli KOHLENTyaJIbHOI'O IIPOEKTYBaHHS CUCTEM >KUBJIEHHS
KOCMIi4YHOi iHAycTpianbHOI argopmu. Po3pobeHo y3aralbHEHY MaTEMAaTUYHY MOJEJIb KEPYBAHHS PYXOM
eHepretnyHoro (EKA) i npuitmaroyoro (ITKA) kocMiuHMX aniapartiB po3noiieHoi eHePreTUYHOI CUCTEMU KOCMIYHO]
ingycrpianbHoi targopmu. Busnaueno pynkuionan s ontumisauii opoit EKA i [TKA 3 orsnsny Mmakcumizatiii
IOBXVHY iHTepBaiB nepenadi eHeprii Big EKA go I1KA. [IpoBezeHi TeCTyBaHHS ITPOTPaMHUX MOJYJIIB 115
PO3paxyHKy opbiTabHOTrO MOCTYNAaIbHOTO, KyTOBOTO i BimHOCHOTO pyxy EKA i [TKA nokazanu npaies3gaTHiCTb

PO3pO6IeHOI MAaTEMATUYHOI MOJEJTI.

Pedepar aHr1ilicbKOIO:

The object of research is the space energy modules of the distributed power supply system of the space industrial
platform. The purpose of the work is to determine the dynamic characteristics and select the design parameters of
the space energy modules of the distributed power system of the space industrial platform. Research methods:
mathematical and computer modeling, system design, mechanics of space flight. An analysis of the current state of
development of space power plants was carried out. A structural diagram of a distributed energy system has been
developed. A mathematical model has been developed for the analysis of orbital, angular and relative motion of
power spacecraft and receiver spacecraft. Algorithms for calculating the parameters of the orientation and
stabilization system of powered space vehicles are proposed. A generalized model for determining the maximum
distance and the length of the time interval for the transmission of electricity from the power spacecraft to the
platform using microwave radiation has been developed. The developed model allows for the selection of design
parameters of energy space vehicles at the stage of conceptual design of power systems of the space industrial
platform. A generalized mathematical model for controlling the movement of power spacecraft (PS) and receiving
spacecraft (RS) of the distributed energy system of the space industrial platform has been developed. The
functional for optimizing the orbits of the PS and the RS in view of the maximization of the length of the energy
transfer intervals from the PS to the RS was determined. The tests of the software modules for calculating the
orbital translational, angular and relative motion of the PS and RS showed the performance of the developed
mathematical model.
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