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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
Iudp cnenianizoBaHoi BYU€HOI pagHy (Pa30Boi CleliaJai30BaHOI BYEHOI pazu). [l 26.001.51

IloBHe HaiMeHYBaHHSI IOPHUAHUYHOI 0COOM: KuiBChKuil HaLiOHAbHMIA YHIBEpCUTET iMeHi Tapaca

[IleByeHka
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IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10

BUKOHaHO JHUCEPTALil0

IloBHe HaliIMEeHYBaHHS IOPUAHYHOL 0CO0OM: HapuambHO-HAYKOBU# KOMILIEKC "[HCTUTYT MPUKJIJHOTO
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dopma ByracHOCTI:
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V. BimoMocTi npo guceprariio
MoBga guceprariii:
Koau TemaTHYHHUX PyOpPHK: 20

Tema gucepranii:

1. IHpopmaliiiiHa TeXHOJIOrisl MOZEJIIOBAaHHS Ta IIPOrHO3YBaHHS HECTAl[iOHApPHUX NPOLECiB Ha OCHOBI
6araTopiBHEBOI iHTerpaii.

2. Information technology modeling and forecasting of non-stationary processes based on multilevel integration. -
Qualifying scientific work on the manuscript.

Pedepar:

1. IHpopmaliiiiHa TeXHOJIOrisE MOZEJIIOBAaHHS Ta IIPOrHO3YBAaHHS HECTAl[iOHAPHUX NPOLECIB HA OCHOBI
6araTopiBHeBOI iHTerpauii. - Kanigikaniiina HayKoBa Ipals Ha IpaBax pykonucy. Jluceprauis Ha 3000y TT
HAYKOBOTO CTYIEHS JOKTOpA TEXHIYHUX HayK 3a creujanbHicTio 05.13.06 - indopmariiini TexHosorii. — KuiBcbkuit
HalliOHAJIbHUY YHiBepcuTeT iMeHi Tapaca llleByeHka, MiHicTepCcTBO OCBiTH 1 HayKu YKpainu, Kuis, 2018.
Juceprauiliny poboTy NIPUCBSYEHO NOCIiIKEHHIO METOIIB i 32C06iB pO3pOOJIEHHS i BUKOPUCTAHHS [IPOTHO3YIOUNX
MOJieJIell BUCOKOTO CTYIEHS aleKBaTHOCTI Ta SIKOCTi, 10 JO3BOJISIIOTh IPOTHO3YBATH IMHAMIKY BUOPAHOTO KJ1acy

HEeCTallioOHApHUX | HeJIIHIMHUX NIPOLeCiB y TeXHilli Ta eKoHoMili. CTBOpeHO HOBY iHpOPMaLiliHy TEXHOJIOT{0



MO/JIEJIIOBaHHS Ta IPOTHO3YBAaHHS HECTAl[iOHAPHUX IIPOLIECiB IIJIIXOM 6araTopiBHEBOI iHTerpaliii Monesnei, METOLIB,
aJITOPUTMIB i TporpamMHuUx 3aco6iB, sika 3a6e31edye BUCOKY aleKBaTHICTh MOJieslell i 3a1aHy SKiCTb IIPOTHO3iB, a
TaKOX 3PY4YHICTb B POOOTI 111 KOPUCTyBaya. 3allpOIIOHOBAaHA METOAMKA I10OYJ0BU MOJEJIi T€TEPOCKENACTUYHUX
IIPOLIECIB BiI3HAYAETHCS IPOCTOTOIO ii peasizalii i MOXJIMBICTIO aBTOMaTHU3allii Ipolecy No0yLoBU MOJeen
4aCOBUX PSZiB 3i 3MiHHOIO IMCIIEpCielo. 3anponoHOBaHO MOAN(PIKOBAaHY METOAUKY MOJMIEIIOBaHHS YaCOBUX PSAiB,
Ha OCHOBI SIKOi I06YZ,0BaHO KOiHTerpaLiliHy MOZeJb i BLOCKOHAJIEHO METOJMKY [100y10BY MOZeJsli KOperyBaHHs
IIOMWJIKU [1J1s1 HeCTal[iOHapHUX YAaCOBUX PSJiB, sIKa I03BOJISIE OCSTTHU IOBTOCTPOKOBOI PiBHOBAru Mixk
HECTal[iOHApHMMM MaKPOEKOHOMIYHMMU Ipouecamu. Kiro4oBi ci10Ba: reTtepocKeqacTu4Hi Ta KOiHTerpalinHi
npouecy, iHpopmaliifiHa TexHOJIOris, 6araTopiBHeBa iHTerpaliis, IPOrHo3y4i MOJieli, 4acoBi psiy, CTYIIiHb
anexBaTHOCTI, dinbTp KanmmaHa i criiBBifHOIIEHHS TPaBON0Ai6HOCTI.

2. Information technology modeling and forecasting of non-stationary processes based on multilevel integration. -
Qualifying scientific work on the manuscript. Dissertation for the degree of doctor of technical sciences, specialty
05.13.06 - Information technology. - Taras Shevchenko National University of Kyiv, Ministry of Education and
Science of Ukraine, Kyiv, 2018. The dissertation work is focused on the solution of urgent scientific and applied
problems of identification, modeling and forecasting of linear and nonlinear systems constructed on the basis of
integration of methods and means of mathematical modeling and advanced forecasting models. The new
information technology of modeling and forecasting of non-stationary processes on the basis of multilevel
integration of models, methods, algorithms and software is offered which provides high adequacy of models and
quality of the forecast. The approach to the automated selection of the best model of investigated process from
the point of view of adequacy of parameters of model and quality achievement of estimations of forecasts which
are calculated on the basis of the comparative analysis of candidate models by means of integrated criterion of
quality is offered. The technique of construction of models for heteroskedastic processes, different by simplicity of
realization and possibility of automation of models construction process on the basis of time series with time
changing variance is offered. For revealing the heteroscedasticity the auxiliary regression model for squares of the
residuals on which basis of which existence of heteroskedasticity is carried out is constructed. It allows estimating
and predicting a variance changing under the complicated law. The problems of forecasting the conditional
variance for one and more steps are considered. The modified methodology of modeling the time series was
developed on the basis of which the new advanced technique of construction the model for error correction for
two or more non-stationary time series. Thanks to this methodology there is a possibility to reach long-term
balance between non-stationary macroeconomic processes. On the basis of developed models and algorithms of
forecasting the information decision support system was constructed and offered. On the basis of the constructed
models an analytical forecasting function has been received allowing calculating the values of the forecast for
several steps ahead. The comparative analysis of the forecasting methods using data for macroeconomic indicators
of Ukraine was performed and as a result the most effective method of forecasting was defined and practically
applied. The problems of modeling the process of rolling pipes are considered. Advantages and disadvantages of
estimation of pipes diameter using the methods of the Group Method of Data Handling (GMDH) and the
generalized variable are considered. The error analysis of forecasting by these methods has shown that the errors
are approximately identical. However the method of the generalized variable is simpler in realization and which
advantage is also in the best adaptive properties and it does not demand difficult calculations in comparison with
fuzzy polynomial GMDH. The mathematical model of inflation process in the form of autoregression model with
moving average, constructed on the basis of the statistical data and high degree of adequacy is developed. Specific
features of real processes with seasonal effects are studied and their modeling and forecasting are considered. The
method of a combination of the forecasts received by different methods taking into account variance of estimates
of forecasts and allowing to raise quality of forecasting models is offered. Examples of use of the developed
methods led to modeling and forecasting of processes in hen house, and also three projects of sea crafts on the
purpose of a choice of the best project. Algorithms and computing schemes of identification of objects with
Kalman filter use linear and nonlinear models for adaptive definition and updating of mathematical models of the
objects described by various functional dependences are considered. The method of forecasting the dynamics of a



time series on the basis of sharing of a linear Kalman filter and a likelihood relation is offered. The method is used
for forecasting of dynamic systems and faults of their functioning. The given method differs by high reliability of
detection of refusals that is confirmed by computer modeling with use of real data.
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