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KmoueBsle cmoBa: MOJIEJIM B IIPOCTPAHCTBE COCTOSIHU,
[TPOTHO3NMPOBAHME BPEMEHHBIX PAJ0B, OWJIBTP KAJIMAHA,
MOJIEJIJMPOBAHUE, BPEMEHHBIE PAJIbl C ITPOITYCKAMU, JTUHEUHAS
'AYCCOBCKAS MOJIEJIb B [IPOCTPAHCTBE COCTOSHUM, HEMPOHHBIE
CETU, PACUIMPEHHBIN ®MJIbTP KAJIMAHA.

OOBEeKTOM HCCIIeOBaHUS SBISIOTCS BPEMEHHBIE Psiibl B opme Mojeseil B
MPOCTPAHCTBE COCTOSTHUM.

Llens paboOTBl — WuCCIENOBAaTh NPUMEHHUMOCTb MOJEJEH B MPOCTPAHCTBE
cocrosHuii u ¢Qunptpa Kammana i mpeackasaHus BPEMEHHBIX — PSAJOB.
CMozenupoBaTh BpPEMEHHOM psii M MPEACTaBUTH €ro B (opMe Moaenu B
IPOCTPAHCTBE  COCTOSIHMM;,  mpuMmeHuTh GuiabTp Kanmanma g 3amaum
IPOTHO3UPOBAHUSI ~ CMOJIETUPOBAHHOTO  BPEMEHHOIO  psAa;  BOCCTAHOBHTH
NPOMYIEHHBIE 3HAYEHHS BPEMEHHOTO psga. llpuMeHuTs anroputmsl (QuiIbTpa
Kanvana nis HENMHEWHBIX CHUCTEM, METOJbl MAlUIMHHOTO OOy4YeHus IJs 3aJadd
POTrHO3MPOBAHUS PEATBHOIO BPEMEHHOTIO psija.

JUtst pelieHrs MCHOJIb30BANUCH Kiaccuueckue (opmyisl ¢unsTpa Kanmana,
anroputm UKF, HeiipoHHBIE ceTH, a TakKe PEeKyppeHTHBIE (OPMYIIbI BHIYHCICHUS
MOMEHTOB.

B pesynaprare cMOAENMpOBaH BPEMEHHOM pAN, I KOTOPOTO IOCTPOEH
PETPOCIIEKTUBHBI TMPOTHO3, a TakkKe IMPOrHO3 Ha Oyayliee; BOCCTAHOBIICHBI
IPOIYIICHHbIE 3HAYEHUS; MOKa3aHa BO3MOYKHOCTh IMPOTHO3HPOBAHUSA BPEMEHHBIX
PAIOB HA OCHOBE MOJEJIEHW B MPOCTPAHCTBE COCTOAHMHU. [locTpoeH mporHos ais
pEaIbHOr0 BPEMEHHOIO PAJIA.



Abstract
Master’s thesis, 65 p., 11 ill., 4 tab., 10 sources, 4 app.

Keywords: STATE SPACE MODELS, TIME SERIES FORECASTING,
KALMAN FILTER, SIMULATION, TIME SERIES WITH GAPS, LINEAR
GAUSSIAN STATE SPACE MODEL, NEURAL NETWORKS, EXTENDED
KALMAN FILTER.

The object of research is time series in the form of models in the state space.

The purpose of the work is to investigate the applicability of state-space models
and the Kalman filter for time series prediction. Model a time series and represent it
in the form of a state-space model; apply the Kalman filter for the problem of
predicting the simulated time series; recover missing values of the time series. Apply
Kalman filter algorithms for nonlinear systems, machine learning methods to the
problem of forecasting real time series.

For the solution, the classical Kalman filter formulas were used, UKF algorithm,
neural networks, as well as recurrent formulas for calculating moments.

As a result, a time series was modeled, for which a retrospective forecast was
built, as well as a forecast for the future; missing values restored; the possibility of
forecasting time series based on models in the state space is shown, a forecast for a
real time series has been constructed.



