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1o6yI0BY OJJHOBUMIpPHO] perpecii 3 BUKOPUCTAHHSIM OPTOrOHAIbHUX MoJsliHOMIB Popcaiita

2. Methods and software tools for constructing a multivariate polynomial regression from a redundant
representation based on the construction of univariate regression using orthogonal polynomials of Forsythe

Pedepar:

1. TonoBuenko M.M. MeTonu Ta IporpaMHi 3aco6u 6araToBMMipHOI II0JIiHOMIaIbHOI perpecii 3a HaJIUIIKOBUM
OIKCOM Ha OCHOBI IOOYI0BY OJHOBUMIpHO]I perpecii 3 BUKOPUCTAaHHSIM OPTOrOHaIbHUX NoJliHOMIB PopcaiiTa. -
Kgasnigikaniiina HayKoBa npalisl Ha [paBax pyKonucy. JlucepTais Ha 3100yTTsI HAyKOBOTO CTyIIeHSsI JOKTOpa
dinocodii 3a cneuianpHicTio 121 - IHXXeHepis nporpamMHOro 3ades3neyeHHs 3 ranysi 3HaHb 12 - Indopmauiiizi
TexHosoril. - HanioHanbauit TexHiynui YHiBepcureT YKpainu «Kuiscbkui [lositexHiyHM IHCTUTYT iMeHi Irops
Cixopcekoro», Kuis, 2023. luceprariilina po60oTa IpucBsYeHa po3po0iii yHiBEpCaIbHOIO CUHTETUYHOTO METOY

OI[iHOK KoedillieHTiB 6araTOBUMIipHOI MMOJIiHOMiaNIbHOI perpecii, 3ajaH0i HAJJIUIIKOBUM OIIMCOM Ta CTBOPEHHSIM



OPUTiHAJIbHUX MTPOTPAMHUX 3aC00iB, 1110 €(EKTUBHO Peasi3yloTh el METOH,. Y IPOLeCi pO3POOKU Ta NOCIiIKEHHS
€(PeKTUBHOCTI CUHTETUYHOTO METOy OYJIM OTPUMAaHI TaKi pe3yJbTaTu. Briepie po3po61eHO CUHTETUYHUI METO]
1106y j0BY 6araToOBMMIipHOI [10JIiHOMiasIbHOI perpecii, 3a1laH0i HaJIJIMIIKOBUM OIKMCOM, L0 BiPi3HSETHCS Bif,
iCHYI04MX TUM, 1J0 OPTaHiYHO NOEJHYE PUCU KJIACUYHOTO METOAY (TEOPETUYHO OOI'PYHTOBAHI BUNAIKU, B SIKUX
OLliHKa KoeQillieHTiB IpY HEJIiHIMHUX YIeHaX 3HaXOIUTbhCS 3 334aHOI0 TOYHICTIO) 3 €(PEKTHBHICTIO €BPUCTUYHUX
METOJB (3HAXOIKEHHS CTPYKTYPH perpecii 3 BUKOPUCTAaHHSIM I1epeBipoYHOi OCIiOBHOCTI B MOIM(piKOBaHOMY
METO/Ii TPYIIOBOTO ypaxyBaHHS apTyMEHTIB, 1IJ0 BXOJAUTh B CKJIaJl CHHTETUYHOTO METOJY), @ TAKOXK BKJIIOYA€E B cede
METOJ] NOOYL0BY OGHOBUMMIPHOI IIOJIIHOMIaJIbHOI perpecii Ha OCHOBI LOBIJIBHOTO IOBTOPHOT'O aKTUBHOTO
€KCIIEPUMEHTY 3 BUKOPUCTAHHSM JIMILIE OJHOTO HabOpy HOPMOBAaHMX OPTOTOHAJIbHUX NOJiHOMIB PopcaiiTa,
IIeKOMITO3ULINHUI MeTOoJ, olliHKM KoedillieHTiB Ipu HesliHIHMX YleHax 6araToOBUMIipHOI oJliHOMiabHOI perpecii 3
Harnepe/[ 3a1aHOI0 TOYHICTIO, 1[0 6araTOBUMIPHY 3a7ja4y 3BOAUTD IO MOCIIiLOBHOI NOOYA0BU BilTIOBITHAX
OJIHOBMMIpHHUX MOJIIHOMiaJIbHUX perpeciii. Briepiie o6IpyHTOBaHO MOXJIMBICTb 3HAXOKEHHSI HOPMOBAHUX
OpTOroHasibHUX NojiHoMiB QopcaiiTa 3 Hanepey, 3aIaH0I0 TOYHICTIO, SKa JOCSITA€ThCs 32 PAXyHOK IPEICTAaBIEHHS
JAHUX y BUTJIST] pallioHaIbHUX OPO6iB Ta 3aCTOCYBAHHS 10 HUX CUMBOJIbHUX O0YKCIIEHb, 110 I03BOJISIE OTPUMATHU
OLIiHKM KOe(QillieHTiB IpY HEJIiHIMHMX YleHaxX 6araTOBUMipHOI NIOJIIHOMia/IbHOI perpecii, 3Ha4eHHS SIKMX
Bi/I[IOBiaIOTh TEOPETUYHO BUBEJEHMM YMOBaM. Briepie npuBeeHO TEOPETUYHE OOIPYHTYBAHHSI 3MEHIIEHHS

004K CII0BAIbHOI CKIJIAJHOCTI IPOrpaMHOTro0 3a0e3leueHH s peasisalii MeTony HallMeHIIMX KBaJpaTiB Ha OCHOBI
IIOBTOPHUX €KCIIEPUMEHTIB, 110 MOJISITae B 3aMiHi onepaliiii 3 MaTpUILSIMU IIOBHOTO aKTUBHOTO €KCIIEPUMEHTY
ornepaLisiMy 3 MATPULSAMU OCHOBHOTO €KCIIEPMMEHTY CYTTEBO MEHIIOI PO3MIPHOCTI. Briepiue 3arrpornoHOBaHO
apXxiTeKTypy KpocinaTdopMHOi 6i6rioTexu [ijis peasisallii CHHTETUMHOIO METOy Ta MOro CKJIaf0BUX, SIKA JO3BOJISIE
BUKOPUCTOBYBATH ii KOMIIOHEHTH, SIK OKPEMO, TaK i B L{IJIOMY /1J1 PO3B'sI3aHHS TPUKJIAIHUX 33]ja4 TI00Y10BU
PErpeCiHUX MOLEIIEN.

2. Holovchenko M.M. Methods and software tools for constructing a multivariate pol-ynomial regression from a
redundant representation based on the construction of univariate regression using orthogonal polynomials of
Forsythe. Qualifying scientific work is pre-sented on the rights of the manuscript. The philosophy doctor thesis is
carried out in specialty 121 - Software Engineering, of the knowledge field 12 - Information Technologies. -
National Technical University of Ukraine “Kyiv Polytechnic Institute”, Ministry of Education and Science of
Ukraine, Kyiv, 2023. The thesis is devoted to the development of a universal synthetic method of estimat-ing the
coefficients of a multivariate polynomial regression given by a redundant represen-tation and to the creation of
original software tools that effectively implement this method. In the process of developing and researching the
efficiency of the synthetic method, the following results were obtained. For the first time, a synthetic method of
constructing a multivariate polynomial re-gression given by a redundant representation is developed. The method
differs from the existing ones in that it organically combines the features of the classical method (theoreti-cally
substantiated cases in which the estimates of the coefficients at nonlinear terms are found with a given accuracy)
with the efficiency of heuristic methods (finding the regres-sion structure using a test sequence in the modified
Group Method of Data Handling in-cluded in the synthetic method). The synthetic method also includes a method
of con-structing a univariate polynomial regression based on an arbitrary repeated active experi-ment using only a
single set of normalized orthogonal polynomials of Forsythe, a decom-position method for estimating coefficients
at nonlinear terms of the multivariate polyno-mial regression with predetermined accuracy that reduces the
multivariate problem to the sequential construction of the corresponding univariate polynomial regressions. For
the first time, the possibility of finding normalized orthogonal polynomials of Forsythe with a predetermined
accuracy is substantiated. The accuracy is achieved by pre-senting data in the form of rational fractions and
applying symbolic calculations to them. This makes it possible to estimate the coefficients at nonlinear terms of a
multivariate pol-ynomial regression, the values of which correspond to the theoretically derived conditions. For
the first time, the theoretical substantiation is presented for reducing the compu-tational complexity of the
software that implements the least squares method based on re-peated experiments. The reduction consists in
replacing operations with matrices of the full active experiment by operations with matrices of the main
experiment that are significantly smaller in dimensions. For the first time, the architecture of the cross-platform



library for implementation of the synthetic method and its components is proposed. The library allows using its
compo-nents, both individually and as a whole, to solve applied problems of regression models building.
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