MHUHHUCTEPCTBO OBPA30BAHUSA PECITYBJIMKHU BEJIAPYCb
BEJIOPYCCKHWM I'OCYJAPCTBEHHBIV YHUBEPCUTET
MexaHuko-MaTeMaTHYeCKMH PaKyJabTeT

Kadenpa reopun pyHkumi

Bnanucnas Uropesnu CeMEHKOB

CX04MMOCTb UHTEPNONALMOHHbBIX NPOLLECCOB NO HY/IAM MHOIOY/IEHOB
N.N. Ye6biwéBa NnepBoro poaa U N0 PaBHOOTCTOALLUM y3/1aM

JurnimomMHuas padborta

Hayunslii pykoBOIUTEIB:

JlokxTop (uz.-mat. HaykK, mpodeccop
A. A. Ilekapckuit
Jlomy1ieH K 3amure

« » 2021 r.

3aBenyromuii kaheapon Teopun QyHKIIHM,
npodeccop, TOKTOp Mel. HayK,
KaHauaaT (u3.-MaT. HAyK

H. B. bpoBka

Munck, 2021



PEOEPAT

B numiomHuoi pa6ote 37 crpanuil, 1 pUCYHOK, 4 HCTOYHHUKA.

Y1CJIEHHBIE METO/DbI, MHOTI'OYJIEHBI YEBDBIIIEBA,
PABHOOTCTOMAIIUE  V3JIbl, HWHTEPIIOJIMPOBAHUE  ®VYHKINMY,
CXOAUMOCTD UHTEPITIOJIALINNA

OOBEKTOM UCCIEAOBAHUS SBJISIETCS UHTEPHOJSAIIMOHHBIN MPOIIECC MO HYJISM
MHoroujiecHa YeOblllleBa MEPBOTO pPoJia U PaBHOOTCTOSAMM y3nam. llenbro
JUTIJIOMHON  pabOThl SIBISIETCS W3YYEHHE CXOJIMMOCTH HWHTEPIOISIMOHHOIO
mpolecca 1mo HyJasM MHorowieHa YeOsleBa MEPBOrO poja U PaBHOOTCTOSIIUM
y3naM. Ha ckonpko 11emecoo0pa3Ho MCHOJIb30BaTh B BBIYMCIUTENIBHON MPAKTHKE
MHTEPIOISAIMOHHBIE MHOTOUJICHBI C PABHOOTCTOSIIUMU y3J1aMU U MMOCTPOCHHBIE 1O
HYJIIM MHOTouJieHa YeOrleBa nepBoro posa.

I[JBI JOCTHIKCHH A MOCTaBJICHHOM Ocjin A HMCIIOJIB30BaJl JIMTCPATypy IIO
OpPTOIrOHAJIbHBIM MHOT'OYJICHAM, HWHTCPIIOJIUPOBAHHIO (bYHKHHﬁ, YN CJICHHBIM
MCTOJaM.

B I[PIHJIOMHOﬁ pa60Te IMOJYYCHBI CJIICAYIOIHC PC3YJIbTAThI:

1) Omucanbl 00IIKME CBONCTBA OPTOTOHATIBHBIX MHOTOWICHOB, MHOTOWJICHOB
I1. JI. YeOrbIm11€Ba IEPBOTO po/ia, UHTEPIOSAIIMOHHBIX MPOIIECCOB;

2) JlokazaHa ONTHMAJIbHOCTh HCIOJIb30BaHUS HyJsied MHorowiena I1. JI.
YeObimieBa MepBOro  pojaa i HMHTEPIOJSIIIMOHHOIO — Ipolecca,
HELEJIECO00Pa3HOCTh  UCIOJIb30BAHUS  PABHOOTCTOSIIUX — Y3JIOB IS
MHTEPHOJSLUOHHOTO MPOoLEecca.

JuninomHast pabota siBIsieTcsa TeopeTuueckoil. E€ pe3ynbTaTbl MOTYT OBITH
UCIIOJIb30BaHbl B pa3HbIX cdepax HaykH, TaK KakK 3a7adya HHTEPHOJUPOBAHUS
ABJISIETCS JOCTATOYHO MPUKIAAHOW KO MHOTUM HayKaM, TaKUM Kak (pU3uKa, XUMHUS
U T.JI.

Jlutiomuast paboTa sSBISIETCS 3aBEPIISHHOM, TOCTaBICHHBIC 33/1a4U PEIICHBI B
MIOJIHOM MEpe, TPUCYTCTBYET BO3MOKHOCTD TAJIbBHEHIIIETO PA3BUTUS UCCIIEIOBAHNM.

JlutiomHast paboTa BBITIOJTHEHA aBTOPOM CaAMOCTOSTEIBHO.



POOEPAT

VY neimiomHal npaiel 37 ctapoHak, 1 MagtoHak, 4 KPBIHIIL.

_JIKABBIA META/DI, MHAT AYJIEHBI YEDBDBIIIIEBA,
POYHAAJUIEI'JIBIA BY3JIbI, NHTOPITAJIIBAHHE OYHKIIbIN,
3BEXXHACLDB IHTOPITAJIALBIL.

AO'exkTaM pgacienaBaHHs 3'Sygellla MUHTIPHAISIIMOHBI TIpalpCc Ma HyJIIX
muarawieHa [1. JI. YeOrmmeBa mepiara poay i poyHaamJIerabM By3iax. Morai
JBITJIOMHAM Mpalkl 3'syJiselia BeIByUYsHHE 30€KHaCI[l HHTepHasIbloHara rnpamnacy
na Hyssix MHaradiena I1. JI. UeOrimeBa nepiiara poay 1 poyHaaJeryibiM By3Jiax.
Ha KkoibKI  M3Ta3rogHa BBIKapbICTOYBAallb Yy  BbUIYAJIbHAM  IPAKTHILbI
MHTIpNAISALBIOHAra MHarawjieHay 3 poyHaaJJierjibiMi By3iami 1 naldynaBaHbld Na
HYJISIX MHarawieHay YeOrpllieBa nepiiara posy.

Jlnst  jacsirHEHHS TMactayjaeHall MOThl S BBIKApBICTAY JliTapaTypy Iia
apTaraHajbHBIX MHarawjieHax, HHTEPIAJUISIBAHHIO (DYHKIIBIH, TIKABBIM METa/IaM.

VY apimioMHal npaibl aTpbIMaHbl HACTYITHBIS BBIHIKI:

1) ammicaHbl arybHBIS YIaciBacIll apTaraHaAJIbHBIX MHArawieHay, MHArauIeHbl
UYeoOrbImieBa nepiara pojy, MHTIpHasibloHara npamjcy

2) nakaszaHasi anThIMAJIbHACIIb BBIKAPBICTAHHS HYJEY MHarauieHa YeOblmieBa
nepiiara poay IS MHTIpHasblOHara Mmpaudcy, 1 HE MITa3roJHaclb
BBIKaPBICTAHHE POYHAAJIETIIBIX BY3JI0Y NIl MHT3pIAISALBIOHAra IpauaCcy.

JpimiomMHast mpana 3'syniseniia TIapiThluHail. fle BBIHIKI MOTYIb ObIlb
BBIKAPBICTaHbI ¥ PO3HBIX c(pepax HaBYKI, TaK SK 3a/ladya MHTIpHAIALBI 3'aygena
JTACTAaTKOBA MPBIKJIAHON Aa MHOTIX HaBYKax, TaKiX sk Ximis, (i3ika 1 T.1.

JlpImmoMHas mpana 3'syssienia 3aBeplianai, nacTayJIeHbIs 3a/1a4bl BbIpalllaHbl
¥ moyHai Mepbl, IPBICYTHIYAe MardybIMacilh JajieiIara pasBilis Jacie/laBaHHsY.

JIpIrsioMHas mmpara BbIKaHaHa ayTapaM caMacTOWHA.



ABSTRACT

The thesis has 37 pages, 1 figure, 4 sources.

NUMERICAL METHODS, CHEBYSHEV POLYNOMIALS,
EQUIDISTANT NODES, FUNCTION INTERPOLATION, INTERPOLATION
CONVERGENCE

The object of the study is the interpolation process over the zeros of the P. L.
Chebyshev polynomial of the first kind and equidistant nodes. The aim of the thesis
IS to study the convergence of the interpolation process with respect to the zeros of
the Chebyshev polynomial of the first kind and equally spaced nodes. How much is
it advisable to use in computational practice interpolation polynomials with
equidistant nodes and constructed by zeros of the P. L. Chebyshev polynomial of the
first kind.

To achieve this goal, | used the literature on orthogonal polynomials, function
interpolation, and numerical methods.

In the thesis, the following results were obtained:

1) General properties of orthogonal polynomials, the P. L. Chebyshev
polynomial of the first kind, and the interpolation process are described

2) The optimality of using the zeros of the P. L. Chebyshev polynomial of the
first kind for the interpolation process is proved, and it is not advisable to use
equidistant nodes for the interpolation process.

The thesis is theoretical. Its results can be used in various fields of science,
since the problem of interpolation is quite applied to many sciences, such as
chemistry, physics, etc.

The thesis is completed, the tasks have been fully solved, and there is the
possibility of further development of research.

The thesis was completed by the author independently.



