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2. Methods of analysis of nonstationary self-similar time series, based on the discrete wavelet transform

Pedepar:

1. O6'exT mOCHiIKeHHs - CaMOTIOIiOH] rpolecy B 6i070riYHuX, iHPOpMaLIiIIHUX Ta TEXHIYHUX cUcTeMax. MeTolo
IOCTiIKEHHS € po3pobOKa 00YUCIIOBAIbHIX METOMIB aHai3y (PpaKTajabHOI CTPYKTYPHY HECTallioOHAapHUX
CaMOTIOZIiOHMX YaCOBUX PSLiB, IO 3aCHOBaHi Ha JUCKPETHOMY BEMBJIET-IIEPETBOPEHHI, SIKi JO3BOJIATh NiIBUILATU
TOYHICTb i MBUAKICTD OI[iHIOBAHHS MTapaMeTpa CaMOMOAi6HOCTI B 6ioyIoriyHuX, iHpOpMaLlifHUX Ta TEXHIYHUX
cucremax. MeTogu NOCiIPKeHHS - MeTOIY (PPaKTaJbHOIO Ta CTATUCTUYHOTO aHali3y JaHUX [IPU JOCIIiIKeHHI
BJIACTMBOCTEM CaMOIOiOHOCTI Ta PO3PaxXyHKy CTaTUCTUYHUX XapAKTEPUCTUK; METOIM T€OPii IMOBIPHOCTI Ta
BUIIaJIKOBUX IIPOIIECIB /IJIsI MOJIEJIIOBAaHHS CaMOIIOLiOHYX [IPOLECiB; METOY BEUBJIET-aHAI3Y [1J1S JOCiIKEeHHSI
CTPYKTYpH i camonofibHOCTi YacoBUX PsifiB. AapaTypa - IepCOHaJIbHUN KOMIT'IoTep. TeopeTuyHi Ta NpakTU4Hi
PEe3yJIbTaTU - PO3POOJIEHI METOIU AOCIIKEHHS CAMOIIOIiOHUX ITPOLIECIB MOKYTh OYTH BUKOPUCTAHI 1714
MOJIE€JIIOBAHHS i aHAi3y TeXHIYHUX, iIHPOpMaLIiTHMX, 6I0JIOTIYHMX Ta iHIIMX CUCTEM, a TaKOX IPY IPOBEE€HHI

MOHITOPUHTY KDUTUYHUX SIBUIL, B TUHAMIYHUX CUCTEMAX, SKi MaloTh BJIACTUBOCTi camorofioHoCTi. PesysnbraTtu



po60THU NependadaeTbCsl BUKOPUCTOBYBATHY ITPY aHaJIi3i YaCOBUX MOCIiLOBHOCTEN B TUX BUNAJKaX, KOJIN
camorIofiibHa Ta JOBrOCTPOKOBA 3aJIEXKHICTh BIIJIMBAIOTh HA CTATUCTUYHI XapaKTePUCTHUKU JIOCIIiI>KyBaHUX
npouecis. HaykoBa HOBM3HA M0OJISITA€ Y TAKOMY: BIIEPIIE 3alIPOIIOHOBAHO ITiIXil 4O OLHIOBAHHS CTYIIE€HS
CaMOIOAi6HOCTI 32 JOMIOMOTOI0 JUCKPETHOTO BEMBJIET-TIEPETBOPEHHS], 3ACHOBAHUI HA KOPEJIALITHOMY aHaIi3i
OIIiHOK [TOKa3HMKa XepCTa, 0 JO3BOJIUIIO 30ibIINTY TOYHICTb OLiHIOBAHHS B yMOBAaX YaCOBUX PSALiB Masoi
IOBXXMHU; OTPUMAB IIOJAJILIIMI PO3BUTOK METOJ, OLIIHIOBAaHHS [IOKa3HMKA XepCTa 3a JOIIOMOTOI0 AVCKPETHOTO
BEBJIET-TIEPETBOPEHHSI B 00J1ACTi I0OYJOBY iHTEPBAJIbHUX OLiHOK, XapaKTEPUCTUKU SIKUX, Ha BiIMiHY Bif] iCHyIOUMX
METO/IiB, BPaXOBYIOTb JOBXUHY CAMOIOAI6HOIO 4aCOBOTO Psy i TMII MaTEPUHCBKOI BeMBIEeT-(PYHKIii; Blieplie
3aMPOMIOHOBAHO METOJ, BEMBJIET-OLiHIOBAaHHS IOKa3HUKA XePCTa JJ1s1 YaCOBUX PAAIB i3 3HAYHUMU TPEHIOBUMU Ta
LUUKJIYHUMY CKJIAJOBUMHU, SIKUHM I'PYHTYETHCS HA aHAJIi3i KOMIIOHEHT CIIEKTpa BEUBJIET-€HEPTii, 10 J03BOJIsE
HiABUILMTY TOYHICTh OL[iHOK; OTPUMAaB NOJAJIbIINI PO3BUTOK METOJ, BEIBJIET-OLiHIOBAHHS [I0Ka3HMUKa XEPCTa,
3aCHOBAHUI Ha MONIEPEHbOMY aHali3i CIIEKTPA BeMBJIET-€HEPTii Ta BUOOPi e(PeKTUBHUX TapaMeTpiB MaTePUHCHKO]
BeliBeT-QYHKIIi, SKUi, Ha BiAMiHY BiJ] iCHyI0UMX METO/IiB, BpaXOBY€ BiJHOLIEHHS PPaKTaIbHOIO MIyMYy Ta
TPEHJI0BOi CKJIaJIOBOi i CTBOPIOE IIEpelyMOBU [J1s1 TIOJIIMIIEHHSI OOUNCIIIOBAJIBHYX BJIACTUBOCTEN 6a30BOr0 METOY
OLIiHIOBaHHS1. Pe3ysibTaTu IUCEPTaLiiHOI POOOTH BIIPOBAIPKEHI: ¥ IEepKOI0IKETHY HAYKOBO-IOCIiAHY POOOTY,
BMKOHaHY 3TiJHO 3 TEeMAaTUYHUM IIJIAaHOM HayKOBO-[OCJiZHMX POOIT XapKiBCbKOI'O HAlliOHAJILHOTO YHIBEPCUTETY
pazioesneKTpoHiKY, o PiHAHCYIOThCS 32 paxyHOK MiHicTepcTBa OCBITH i HAYKU, MOJIOZi Ta CIIOPTY YKpaiHy;
po3pobJieHi PpaKTaJbHO-BENBIETHI METOIY NOCiIPKEHHS BIIPOBAIKEHI B YKPaiHCBKOMY HAYKOBO-IOCIIIZTHOMY
iHCTUTYTI exoJIoriYHMX pobieM (akT Bif 25.11.2011 p.), y akuioHepHOMY TOBapuCTBi "EHeproo6ik" (axT Bif
20.01.2012 p.), a TakoX y HaBYaJIbHOMY IIpolieci Ha Kadepax nporpamHoi inkeHnepii (akt Big 07.03.2012 p.),
MepiacucTeM Ta TexHoJiori (akT Bif 18.01.2012 p.) XapKiBCbKOr0 HallioOHAJIbHOTO YHIBEPCUTETY Paflio€IeKTPOHIKH,

IO MMiATBEPIKEHO BifIOBIIHUMM aKTaMU.

2. Research object - the self-similar processes in technical, information and biological systems. A research
objective - working out the computational methods for analyzing of non-stationary self-similar fractal structure of
time series based on the discrete wavelet transform, which will improve the accuracy of self-similarity parameter
estimation in biological, information and technical systems. Research methods: the methods of the fractal and the
statistical analysis of the data at research of properties of self-similarity and calculation of statistical
characteristics; methods of the probability theory and stochastic processes for modeling self-similar processes;
methods of the wavelet-analysis for structure research and self-similarity of time series. Research apparatus:
personal computer. Theoretical and practical results - the developed methods of research of the self-similar
processes can be used for modeling and the analysis of technical, information, biological and other systems, as well
as monitoring of the critical phenomena in the dynamic systems, which possess the property of self-similarity. The
results of work are supposed to be used at the analysis of time sequences, where the self-similar structure and
long-term dependence influence the statistical characteristics of investigated processes. Scientific novelty - for
the first time there was proposed the approach to estimation of the degree of self-similarity by means of the
discrete wavelet transform, based on the correlation analysis of Hurst exponent estimators, thus improved the
accuracy of the estimation in time series of short length; there has been the further development of the method of
Hurst exponent estimators on the basis of discrete wavelet-transform in the field of construction interval
estimations which characteristics, in contrast to existing methods, taking into account the length of the self-
similar time series and the type of mother wavelet function; for the first time there was offered the method of
Hurst exponent wavelet estimation for time series with considerable trend and cyclic components, which is based
on the analysis a component of wavelet-energy spectrum, that allows to raise accuracy of estimations; there was
developed the preliminary analysis of the spectrum of wavelet-energy and the choice of effective parameters of
the mother wavelet-function, which unlike existing methods, takes into account the relation of the fractal noise
and the trend component, and creates preconditions for improvement of the computational properties of the basic
method of estimation. The research results were introduced: in state budgetary research work carried out
according to thematic plan of scientific research of Kharkov National University of Radio Electronics, financed by
the Ministry of Education and Science, youth and sports of Ukraine; in the Ukrainian scientific research institute of



environmental problems (the certificate of implementation from 25.11.2011), in joint-stock association "Energooblik"
(the certificate of implementation from 20.01.2012); and also into the educational process at the chairs of program
engineering (the certificate of implementation from 07.03.2012) and media systems and technologies (the
certificate of implementation from 18.01.2012) in Kharkov National University of Radio Electronics that is confirmed
by corresponding certificates.

Jep>kaBHHH peecTpauiiiHuii Homep [IiP:

IIpiopuTeTHHI HaNIpSIM PO3BUTKY HayKH i TEXHIKH:
CrpareriyHui NpiopUTEeTHUI HAIIPSIM iHHOBaLilHOI IiJIBHOCTI:
ITiZcyMKH BOCTiI>KEeHHS:

Iy6sikamii:

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:
ConiasIbHO-€KOHOMIYHA CIIPSIMOBAHICTh:

OxopoHHi gokymeHTH Ha OIIIB:

BrnpoBaaykeHHs pe3yJIbTaTiB AHCepTalii:

3B'S130K 3 HAYKOBHMH T€EMaMH:

VI. BizoMocTi mpo HayKOBOr0 K€PiBHUKa /KePiBHHUKIB (KOHCYJIbTAaHTA)

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Kipiuenko Jlrogmuia OseriBHa

2. Kirichenko Ludmyla Olegivna

KBasigikamis: k.r.u., 01.05.02
InenTudikarop ORCID ID: He 3acrocosyerscs
JoparkoBa indpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kopg 3a €1PIIOY:

Micue3HaxoO KeHHSI:

dopma By1acHoCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

VII. BigomocTi npo odiifiHuX ONOHEHTIB Ta PELeH3€HTiB
OdiniiiHi OIOHEHTH
BiacHe Ilpi3Buie Im'sa I1o-6aTbKOBI:

1. CaBaneBu4 BaguM €BreHOBUY



2. CaBaHeBuY Banyum €BreHOBUY

KBasigikamis: 1.1, 01.05.02
ImenTudikarop ORCID ID: He zactocoyerbcs
JoparkoBa iHdopmamist:

TloBHe HaliMeHYBaHHS IOPHIHUYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma BiracHocTi:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

Baacue IlpizBuuie Im's I1o-6aTbKOBI:
1. ITamenko Pycnan Enyapmosud
2. IlameHko Pycnan Enyapnosuy

KBasigikanis: 1.1, 05.12.17

InenTudikarop ORCID ID: He 3acrocosyetscs
JopaTrkoBa indpopmanis:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpasiiHHS:

ImenTudikarop ROR: He zacrocoyerbcs

PeuenseHTu

VIII. 3aKkJII04Hi BiZoMOCTi
BiiacHe IIpizBuie Im'sa Ilo-6aTbKOBi

roJIOBH pagu

BiiacHe IIpi3Buie Im'sa ITo-6aTbKOBI

roJIOBYIOYOrO Ha 3aciJaHHi

BignoBigasibHHUI 3a MiATOTOBKY

00JIIKOBHX JJOKYMEHTIB

PeecTparop

[Terpos Enyapg 'eopriioBuy

[Tetpos Epyappg 'eopriiioBuy



KepiBuuk Bigginy YKpIHTEI wo e
BiZITIOBiZaIBHUM 3a peecTpallilo HayKoBoi IOpuenko T.A.

JisiIbHOCTI




