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PE®EPAT

JunnomHast pabota conepkut 37 crpaHull, 6 WIIIOCTpauuid (pUCYHKOB), 1
TaONuUILy, 8 UCTIONIB30BAHHBIX HCTOUHUKOB.

Kmouesbie ciaoBa: CTAIIMOHAPHBIE CJIVUAMHBIE ITPOIECCHI,
CIIEKTPAJIBHAA IUIOTHOCTH, OLEHMBAHUWE, KOPPEJIOIPAMMA,
I[NIEPUOJOTPAMMA, METOJ BAPTJIETTA, METO/J YOJIHA, AJJEPHAA
OLIEHKA, YACTOTHBIN AHAJINS.

O0beKkTOM HCCIe0BAHUA fABJSACTCH AHAIN3 CTAMOHAPHBIX CIy4YalHBIX
IIPOLIECCOB C HENPEPBIBHBIM BPEMEHEM M PACCMOTPEHHE  CIIEKTPAJIbHBIX
XapaKTEPUCTHK.

Heap0 UNUIOMHOM PadOTBHI ABJISETCH HMCCICAOBAHHE PA3JIUYHBIX
NOAXOMOB K OICHUBAHUIO CHEKTPAIbHOW IUIOTHOCTM W CpPaBHEHHE HX
3 PeKTUBHOCTH.

Pe3yabTaTrhl padoThl: PACCMOTPEHBI OCHOBHBIE TOHSTHS U OIpPEACIICHHUS,
CBA3aHHBIE CO CIEKTPAJIBHOM IUIOTHOCTBIO M CTALMOHAPHBIMHU CIIyYalHBIMU
IpoLieCCaMM C HEMpepbIBHBIM BpeMeHeM. [lokazaHo, 4To crekTpaabHas MIIOTHOCTh
UIpaeT BAXHYI pOJIb B AHAIM3€ M XapAKTEPUCTHKAX CIy4YalHBIX ITPOLIECCOB.
OnucaHbl MOAXOAbl K OLUEHUBAHHUIO CIEKTPAJIBHBIX IUIOTHOCTEHW, MPHUBEACHBI MX
MPEeUMYILECTBA U HEJOCTaTKU. B oT4eTe MpeAcTaBleH CPaBHUTENbHBIA aHAINU3 U
nporpaMMHasi peajiu3aiusi BBIOpaHHBIX METOAO0B OIICHUBAHMS.

Metoabl uccae0BaHUsl: METOAbl MAaTEMAaTHUYECKOW CTATUCTUKH, TEOPHUH
BEPOSITHOCTEW M YHMCIIEHHOI'O aHayin3a. Peanuzanys anropuTMOB M BU3yaJld3alus
pE3yJIbTaTOB BBITIOJHEHBI HA si3bIKe Python.

O0s1acTbI0 TPUMEHEHHsI SBJSACTCH AHAIU3 OLECHOK CHEKTPaJbHOU

IINTIOTHOCTH AJIA Oejoro myma.



PODEPAT

JpimomHas mpama 3Msmgae 37 crtapoHak, 6 imrocTpareiid (MamioHKay), 1
TabJiIy, 8 BRIKAPBICTAHBIX KPBIHIIIL.

Kimouasbis ciaoBbsl: CTAIIBISIHAPHBIA BBIITAJIKOBBIA TTPALIDCHI,
CITEKTPAJIBHASA [TYbUJIBHACIID, AIIDHKA, KAPDJIATPAMA,
[HEPBISAJATPAMA, METAJl BAPTIIETTA, METAJ VY3OJIHA, SAJIPABAS
AIIDHKA, YACTOTHBI AHAJIIS.

A0’exkTaM JacieABaHHs 3’syJsiella aHAII3 CTAlbITHAPHBIX BBITAJKOBBIX
mparpcay 3 OecrepanbIHHBIM YacaM 1 pas3riisiy] 1X CIEKTPATbHBIX XapaKTapbICTHIK.

Mbdraii  abHUIOMHAW padoThl  3’AyJdena J1acieJaBaHHE PO3HBIX
NajpIX0/1ay Ja aldHKI CIeKTpadbHal IIYbUIbHACI 1 MapayHaHHE 1X 9QEeKThIYHACIII.

Boiniki nmpaubl: pasrieakaHbl aCHOYVHBIS TAHSII 1 BEI3HAUSHHI, 3BSI3aHbIs
ca CIEKTpaJibHall IIYBUIBHACLIO 1 CTAalbISIHAPHBIMI BBIMAJKOBBIMI Iparpcami 3
OecrepanblHHBIM yacaM. [lakasaHa, 4YTO CHEKTpajbHas MIYbUIBHACIH, TYJIsE
BAKHYIO POJIIO ¥ aHaji3e 1 XapaKTapbICThIKAX BBIMAJKOBBIX Mparpcay. ATmicaHbl
MaJBIXO/bI Ja alPHKI CIIEKTPAJbHBIX IIYbLILHACIICH, MTPaJICTAyIEHBI 1X Mepanari i
HeJlaxombl. Y cIpaBa3jadbl MpajJiCTayJIeHbl NapayHadbHBI aHai3 1 MparpamHas
paaizailbis BEIOpAHbIX METajay aldHKI.

Metaabl gacjiejaBaHHsi: METaJbl MaTAMaThIUHAW CTATHICTBIKI, TIOPHIL
BEparoJHACIAY 1 JiKaBara aHajizy. AJrapbsITMbl paajtizaBaHbl Ha MoBe Python 3
BI3yaJli3allblsiii BhIHIKAY.

Bo6aacuio mnpbIMsiHeHHs1 3 sAVisellla aHall3 alPHAaK CIEKTpalbHal

IYbLUIBHACI )11 Oefara Irymy.



ABSTRACT

The graduate work contains 37 pages, 6 illustrations, 1 table, 14 used
sources.

Keywords: STATIONARY STOCHASTIC PROCESSES, SPECTRAL
DENSITY, ESTIMATION, CORRELOGRAM, PERIODOGRAM, BARTLETT
METHOD, WELCH METHOD, KERNEL ESTIMATION, FREQUENCY
ANALYSIS.

The object of study is analysis of stationary random processes with
continuous time and the study of their spectral characteristics.

The purpose of graduate work is to explore various approaches to spectral
density estimation and compare their effectiveness.

Results of the work: the main concepts and definitions related to spectral
density and stationary random processes with continuous time are considered. It’s
shown that spectral density plays an important role in the analysis and
characteristics of random processes. Approaches to estimating spectral densities
are described, their advantages are provided. The report includes a comparative
analysis and program implementation of selected estimation methods.

Research methods: methods of mathematical statistics, probability theory,
and numerical analysis. Algorithms were implemented in Python, with graphical
visualization of the results.

The score of application: the analysis of spectral density estimates for

white noise.



