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CniBpoOiTHUKOM iHCTHTYTY iH(OpMaumiiHuX TexHonoriii HamioHansHOTO YyHIBEpcUTETY OOOPOHHM
VYkpainu imeHi [BaHa YepHAXOBCHKOTO OMy0IIiKOBaHO MOHOTpadito.

PernensenTu:

MepmsaxoB Ouexcanap IOpiiioBuy — 3aciry>xeHui Iis9 HAyKW 1 TEXHIKH YKpaiHHU, TOKTOP TEXHIYHHX HayK,
npocdecop, HaJaIbHUK 1HCTUTYTY iHpOpMauifHINX TexHonoriii HamioHaapHOTO yHIBEpCHTETY OOOPOHHU
VYxpainu imeHi IBana UepHIXOBCHKOTO;

KpaBuenko IOpiii BacmiaboBuM4 — 1MOKTOp TEXHIYHHMX HayK, Hpodecop, mpodecop Kadenpu TEeXHOJIOTIH
ynpaBiiHHs (QakyyibTeTy iHpopMmauidHux TexHosoriii KniBchbKoro HallioHaJdbHOI'O YHIBEPCHTETY iMeEHi
Tapaca llleB4yeHka.
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MoHorpadiss  mpucBsiue€Ha  NUTAHHSIM  PO3POOKM  METOIB  TOOYIOBH  YHCIOBO-aHATITHYHUX
OOYMCITIOBAJILHAX CXEM IHTETPYBAaHHS CHUCTEM 3BHYANHUX JU(EpeHIia]bHUX pPIBHAHb, IO OIHUCYIOTH
opOiTalbHUI pyX KOCMIYHMX amapaTiB, sKi po3poOieHi Ha OCHOBI JuepeHmianbHO-TEHIOPIBCHKUX
nepeTBopeHb. Po3rnsaaloThes NeTepMiHOBaHI Ta CTOXACTHYHI JUHAMIUHI MOJENi pyXy KOCMIYHHX amaparis.
JerepMiHOBaHI MOJIeIi BUKOPUCTOBYIOTHCS IS BUPIIICHHS 3aBJaHb MPOTHO3YBAaHHS PyXy KOCMIYHHX arapariB
Ta PpO3pPaXxyHKYy MAaTpULl YAaCTHHHUX IIOXITHHMX BiJ IPOTHO30BAHOTO IOJOKCHHS KOCMIYHOTO amapaTta.
CroXacTH4YHi MOJENI BUKOPUCTOBYIOTBCS U BHPIMICHHS 3aBJAHHS I[POTHO3YBaHHS CTaTHCTHYHUX
XapaKTEepUCTHK TapaMeTpiB pyXy KOCMIYHMX amapaTiB. 3allpONOHOBAHO aJalTHBHI 32 KPOKOM Ta MOPSIKOM
Oo0YHCTIOBAIBHI CXeMH iHTEerpyBaHHA. J[nsg 3aBoaHHS TIPOTHO3YBAaHHA pPyXy KOCMI4HOTO amapaTta 3a
JETCPMIHOBAHOIO MOJICIII0 BHKOPHUCTOBYIOTHCS OJHOBUMIPHI TU(EPCHINIATBHO-TCHIOPIBCHKI MTEPETBOPEHHS.
Jnst 3aBaaHHs pO3paxyHKY YaCTHMHHHMX MOXIJHHMX BiJl MPOTHO30BAHOTO TIOJIOKEHHS KOCMIYHOIO amapara Ta
NPOTHO3YBaHHS PyXy KOCMIYHOTO amapara 3a CTOXAaCTHYHOK MOJCIUI0 BHKOPHUCTOBYHOTHCS OaraTOBHUMIpHI
JrdepeHIianbHO-TEHIOPIBChKI TepeTBOpEeHHs. PO3MISHYTO MUTAaHHS PO3POOKH MPOTrpaM MPOTHO3YBAaHHS PYXY
KocMiYHuX arapatiB Ha EOM Ha 3anponoHOBaHMX ITiAX0AaX.

Marepian moHorpadii npu3HaYeHUH JUTS BUKIIAaviB, HAYKOBUX Ta IHKEHEPHO-TEXHIYHUX MPalliBHUKIB,
mo 3aiiMaroThesl mpoOeMaMy OamiCTHKO-HABITAIllIHHOTO 3a0e3NeueHHs] yNPaBIiHHSI KOCMIYHHUMH araparamy,
YHUCIIOBUMH METOJaMH PO3B’S3Ky 3ajay JUHAMIKA Ta MarTeMaTHYHHM amnapaToM JudepeHLiaabHO-
TEHIIOPIBCHKUX MEPETBOPEHD.

Rakyshev M. Y.
Spacecraft motion prediction on the basis of the Taylor differential transformations

This monograph deals with methods development for the design of numerical analytic computational
schemes for integrating of ordinary differential equation systems which describe the orbital motion of a
spacecraft developed on the basis of the Taylor differential transformations. The monograph presents
determinate and stochastic dynamic models of spacecraft motion. Determinate models are used for a solution of
the problems of spacecraft motion prediction and matrix computation of partial derivatives of a projected
spacecraft position. Stochastic models are used for a solution of the problems of prediction of statistical
characteristics of spacecraft motion parameters. Adaptive by step and order computational integrating schemes
are proposed. The one-dimensional Taylor differential transformations are used for the problem of spacecraft
motion prediction according to a determinate model. The multidimensional Taylor differential transformations
are used for the problem of computation of partial derivatives of a projected spacecraft position and spacecraft
motion prediction according to a stochastic model. The monograph describes programme development of
spacecraft motion prediction on a computer with suggested approaches.

The monograph is targeted to lecturers, researchers, engineers and technicians dealing with the problem
of ballistic-navigational support to spacecraft flight control, computational methods for a solution to dynamics
problems and the mathematical apparatus of the Taylor differential transformations.
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