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AHHoTaumAa. AHanM3 M NPOrHO3MpoBaHWe BpPeMeHHbIX pAQOB MNoTpebneHuUs
3/IEKTPO3HEPrUM ABNAIOTCA BaXKHbIMKW 3agadvaMu gnA obecnedyeHusa 3dpPeKTUBHOTO
yrpaBfieHWs 3HepreTU4eCKMMUN cucTeMaMu. AKTYanbHOCTb 3TOrr0 UcclieoBaHUA obycrioBneHa
Heob6Xx04MMOCTbIO NMOJSTYYEHUA TOYHBIX MPOFrHO30B 3/1IeKTponoTpebneHma Ansa oNTMMU3aLmm
paboTbl 3HepreTUYECKUX ceTen, MJaHUMpoBaHWUA MPOU3BOACTBA M pacrnpepeseHus
3M1eKTpo3Hepruun. B paboTe npeacTaBnieH CpaBHUTENBHBIN aHaNM3 Moaenen cpeaHeCpOYHOro
MPOrHO3MpPOBaHWUsA NoTpebneHns 31eKTPO3HEPIrUN C UCMOSIb30BaHNEM MPOrpaMMHON cpeapl
R. UccnepnoBaHue oxBaTblBaeT KNlacCUYeCKMe Moesiv NPOrHo3MpoBaHusA, Takue Kak SARIMA
n ETS, a TaKkKe MeHee pacrpocTpaHeHHbIe B HAY4YHOW TMTepaType MalLMHHO-0PUEHTUPOBaHHbIE
mogenu TBATS u Prophet. B paboTe nogpobHo onncaHbl dyHKUUKM R, HeobxoguMble ans
BbIMOJSIHEHWNA PACcYeTOB, a TaKHKe NpuBeeH pparMeHT NPorpaMMHOro KoAa, NpeaHasHauYeHHbIN
ONA NpefBapuUTeNIbHOr0 aHanM3a AaHHbIX U NOCTPOEHMA NporHo3oB. Bce paccMoTpeHHble
Mo[eSiv [EMOHCTPUPYIOT BbICOKYIO TOYHOCTb B CPeAHECPOYHOM NPOrHO3UPOBaHUM NoTpebneHus
3NeKTpo3Hepruu. MNpu 3ToM HablogaeTcA BApUaTUBHOCTL NOKa3aTesien KayecTBa NoAroHKK
MoJeneln B 3aBUCMMOCTU OT pernoHanbHbIX punnanos EQMHON aHepreTUYecKon cucTeMbl
Poccuu. MpuMeHeHune anroputMoB ETS 1 63rruHra ETS obecneuvBaeTt Hanny4Lume nporHo3sbl
C He3HauuTeNbHOM cpeaHern abconioTHOM oLMbKon (HeMHoruM 6oree 1%) ana Poccuu B LienoM,
a TaKrKe ana obbeaMHeHHOM 3HeprocucTeMbl Ypana. Mogenb TBATS peKkomeHnayeTca ona
npeacKasaHusa aneKkTponoTpebneHns B 3oHax «LleHTp» 1 «<BocToK», a Mogenb SARIMA - B 30He
«l0r». HecMoTps Ha To 4To MoZenb Prophet npogeMoHcTpupoBana yooBneTBopuTesibHoe
Ka4yecTBO NPOrHO30B, MPOBEAEHHLIN aHaNN3 CBUOETENbCTBYET O TOM, YTO ee 3pPeKTUBHOCTb
3HaYUTENbHO BO3PAacTaeT Mpy NPUMEHEHUN K OaHHBIM C BbICOKOW 4acTOTOM, TakUM KaK
HeZlefIbHbIE UM YacoBble BPEMEHHbIe pAabI.
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Abstract. To ensure effective management of energy systems, it is necessary to
analyze and forecast time series of electricity consumption. Obtaining accurate forecasts of
electricity consumption to optimize the operation of energy networks, planning the production
and distribution of electricity explains the relevance of this study. This article presents
a comparative analysis of medium-term electricity consumption forecasting models utilizing
the R programming environment. The study encompasses classical forecasting models such
as SARIMA and ETS, as well as less commonly referenced machine-oriented models like
TBATS and Prophet in the scientific literature. The paper details the R functions necessary for
performing calculations and includes a code snippet intended for preliminary data analysis
and forecasting. All examined models demonstrate high accuracy in medium-term electricity
consumption forecasting. However, variability in model fitting quality metrics is observed
depending on the regional branches of the Unified Energy System of Russia. The application
of ETS algorithms and bagging ETS yields the best forecasts with a minimal mean absolute
error (slightly over 1%) for Russia as a whole, as well as for the consolidated energy system
of the Urals. The TBATS model is recommended for predicting electricity consumption in the
Center and East zones, while SARIMA is suggested for the South zone. Although the Prophet
model exhibited satisfactory forecasting quality, the analysis indicates that its effectiveness
significantly increases when applied to high-frequency data, such as weekly or hourly time
series.

Keywords: time series forecasting, R programming environment, electricity consumption, seasonal variations,
forecast accuracy, machine learning

For citation: Dzizinskaya D., Ledneva 0., Tindova M., Yazykova S. Forecasting electricity consumption time
series in the R programming environment. Prikladnaya informatika=Journal of Applied Informatics, 2025,
vol.20, no.2, pp.126-143 (in Russian). DOI: 10.37791/2687-0649-2025-20-2-126-143

BBeneHue

POTHO3MPOBaHKE TOTPEOICHHS dIIEK-

TPOPHEPTUU SIBISIETCS] BAYKHOM 3a/1a-

4eid ISl PHePreTUYECKUX KOMITAaHUM,
ToCyaapCTBCHHBLIX OPraHOB W KOHCUHLIX I10-
TpeOUTENEH, MOCKOIBKY OHO sIBIIsIETCS d(hheK-
TUBHBIM HHCTPYMEHTOM B MPOIIECCE MPHHS-
THUS PELLEHUN NIPY TUITAHUPOBAHUU YHEPIeTH-
YECKHUX 3arpar. AKTYaJIbHOCTb 3a/1a4u Mpo-
THO3MPOBAHUS MOTPEOICHUS AIIEKTPOIHEPTHU
HOJTBEPXKIAAETCS U OOLIMPHBIM CITUCKOM Hayd-
HBIX pa0OT, MPOBEICHHBIX KaK POCCHHCKIMH,
TaK 1 3apyOeKHBIMU HCCIIEI0BATEISIMHU.

AHanu3 Hay4yHOU JIUTEpaTyphl MOKa3all,
YTO Ha JAHHBI MOMEHT HE CYILIIECTBYET YHU-
BEPCAIbHBIX METOOB VIS IPOrHO3UPOBAHUS
notpebnenus aMekrpo3neprun. I[loaxonsr,
IIPEJICTABICHHBIE B Pa3IMUHBIX CTaThsX, BO
MHOT'OM 3aBHUCST OT THIIA IPOTHO3a B 3aBU-
CUMOCTH OT FTOPU30HTA IUIAHUPOBAHMSI.

KparkocpouHoe nporHo3upoBaHue aKTy-
aJlbHO JUIsl IUTAHUPOBAHMS CIIPOCA HA DIIEK-
TPOSHEPIUI0 B OCHOBHOM ISl OTAEIBbHBIX
KPYIIHBIX NOTpeOUTENeN ANEKTPOIHEPIUn
(IpoMBILLITIEHHBIE TIPEINPUATUSA, OOBEKTHI
MHQPACTPYKTYpHI, XKuUible 31aHust). Jns
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