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boerukoB B.B. CrarucTu4yeckoe MalInHHOE 00y4eHUe NIPU aHAJIHM3E

BpeMeHHbIX psiaoB. — Munck: bBI'Y, 2023. — 80 c.

B nunnomuoii pa6ote 80 crpanui, 34 pucyHka, 7 Tabnull, 9 UCTOUHHUKOB,

| npunoxenue.

Kmouessie ciopa: BPEMEHHOI PS1JI, MOJIEJIb BPEMEHHOTI'O PSJIA,
CTATUCTUYECKHWI KPUTEPUI, CTALIITUOHAPHOCTD, TPEH/],
CE3OHHOCTDb, MAIIMHHOE ObYYEHMUE, [TIPO3HO3NPOBAHMUE.

OOBEKT UccleI0BaHus — MOJIENIM TPOTrHO3UPOBAHMS BPEMEHHBIX PSI/IOB.

enb pabOTHl — U3YUYUTH MOHATHS BPEMEHHBIX PSJI0B, CTATUCTUYECKUE METObI
aHaJu3a ¥ MPOTHO3UPOBAHUSI BPEMEHHBIX PsA0B, GYHKIIMOHA OUOIMOTEK
MAIIIMHHOTO 00yueHMs si3bIka PYthon mist aHamu3a U MPOrHO3UPOBaHUSA BPEMEHHBIX
PSAI0B, CIOCOOBI 00bETMHEHUST MOEIIEH I IOCTPOSHUS HAWy4lIero MporHosa.
Pa3zpaboTarh nporpaMMHyI0 peain3aluio MPOrHO3UPOBAHUS BPEMEHHOTO Psija.

B nporecce uccnenoBanus ObUIH UCIIONIB30BAHBI. SI3bIK IPOTPAMMHUPOBAHUS
python, MeTo 1l MaTeMaTH4ecKO CTATHCTUKM.

B pamkax gaHHO#N IUIUIOMHON PabOTHI OBUIH H3y4YEHBI MOJIEIH Ui aHalln3a
BpemeHHbIX psioB (AR, MA, ARMA, ARIMA, SARIMAX, Holt-Winters).

C nomorpio 6udamorek Python (stats models, sklearn, scipy) moaenu u ux ancam61b
OBLTH HACTPOEHBI U MPUMEHCHBI JIJIsI aHAJIN3a BPEMEHHBIX PAOB C IEJBIO MOIyYCHHUS
XapaKTEPUCTHK JTHX PSAI0B. Pealn3oBaH MOJHBIA UK MPAKTHYECKOTO aHAIN3a
BPEMEHHBIX PSIIOB OT TOJYYEHHsI HCXOHBIX JaHHBIX 10 COCTABJIECHHUS MMPOTHO3A.



Bbiukoy Y.B. CtaTbicTbiuHae MallbiHHae HaBy4YaHHe NpPbl aHazi3e YacoBbIX

waparay. - MiHck: b1y, 2023. - 80 c.

VY neimuiomuait nparst 80 ctapoHak, 34 MantoHKa, 7 Tabmil, 9 KphIHIII,
1 manarax.

Knrouasls cioBel: HACOBBI HIDPAT, MAJIDJIb HACOBAT'A IIDPAT'Y,
CTATBICTBIYHBI KPBITAPBIN, CTALIBISHAPHACLIb, TPOH/I,
CE30HHACIb, MAIIILIHHAE HABYYAHHE, ITPATHA3ABAHHE.

AG'eKT macienaBaHHsA-MaJI3J11 parHa3aBaHHs YacaBbIX MIdparay.

Mbra npalibl — BBIBYYBIIb MAHSIIII YACOBBIX IIdparay, CTaThICTBIYHBIS METa bl
aHai3y 1 MparHa3aBaHHs YyacaBbIX MIdparay, (yHKUbIssHAT O10iTOK MallblHHATa
HaBy4YaHHs MOBBI python j1st aHaTi3y 1 MparHa3aBaHHS YacaBbIX MIdparay, Criocadsl
a0'smHaHHS MaRIISTY 1715 Ta0yI0BBI HaJIenara nmparso3y. PacrmpariaBaiib
mparpaMHYyI0 p3ajli3allblio MparHa3aBaHHs yacoBara Immpary.

VY mparpce nacnenaBaHHs ObUTI BHIKAPBHICTAHBISA: MOBA IIparpamMaBaHHs

Python, MeTanpl MaToMaThIYHAN CTATHICTHIKI.

V paMKax Jgaj3eHai JpIIUIOMHAM paIibl ObLTI BEIBYYaHbl Ma 31 TS aHAIII3Y
gyacoBbIX Imparay (AR, MA, ARMA, ARIMA, SARIMAX, Holt-Winters).

3 mamamoraii 61613k Python (statsmodels, sklearn, scipy) mamami 1 ix
aHcaMOJ1b ObLTI HACTPOECHBI 1 YKBITHIA JIJIS aHAJII3y YaCOBBIX IIdparay 3 MaTai
aTphIMaHHS XapaKTapbhICTBIK IITHIX IIdparay. PranizaBaHbl TOYHBI IIBIKII
IpaKThIYHATA aHai3y YACOBBIX IIdparay aji aTpbIMaHHS 3bIXOJIHBIX TAJI3€HBIX J1a

CKJIAIaHHA IPAarHo3y.



Bychkov V.V. Statistical machine learning in time series analysis. — Minsk:

BSU, 2023. — 80p.

The thesis has 80 pages, 34 figures, 7 tables, 9 sources, 1 application.

Keywords: TIME SERIES, TIME SERIES MODEL, STATISTICAL
CRITERION, STATIONARITY, TREND, SEASONALITY, MACHINE
LEARNING, FORECASTING.

The object of research is time series forecasting models.

The purpose of the work is to study the concepts of time series, statistical
methods for analyzing and forecasting time series, the functionality of python
machine learning libraries for analyzing and forecasting time series, ways to combine
models to build the best forecast. Develop a software implementation of time series
forecasting.

In the process of research were used: programming language
python, methods of mathematical statistics.

As part of this thesis, models for time series analysis (AR, MA, ARMA,
ARIMA, SARIMAX, Holt-Winters) were studied.

With the help of Python libraries (stats models, sklearn, scipy), the models and
their ensemble were tuned and applied for time series analysis in order to obtain the
characteristics of these series. A full cycle of practical analysis of time series has
been implemented from obtaining initial data to making a forecast.



