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Pedepar

Marucrepckast jguccepranust umeer 60 crpanui, 20 pucyHkoB, 8 Tadjuil, 35
HUCTOYHUKOB, 4 NPUIOKEHHSI.

BPEMEHHOI PAJI, CTAIIMOHAPHOCTDL, ITPOIHO3MPOBAHUE,
R, OIIMCATEJIBHBIE CTATUCTUKU, CTATUCTUYECKAA OLEHKA,
KOPPEJIALMOHHBIIT AHAJIM3, PET'PECCHUOHHBIII AHAJIN3, BA-
PUOTPAMMA, KPUT'MHI, KPOCC-BAJINJIALIN A, I[TPUKJIATHOIL ITPO-
I'PAMMHBIN ITAKET.

Leaw pabomuv, — ¢ TIOMOIIIBIO COBPEMEHHOIO sI3bIKa IIporpaMMupoBanus R ocy-
IIECTBUTH aHa/u3, 00pabOTKY U IIPOrHO3UPOBAHIE PEAJHLHOIO BPEMEHHOI'O Psijia.
HeobxoauMocTh 110/100HOr0 UcC/e0BaHust 00yC/IOBJIEHa TeM, YTO B HaCTOSIIEe
BpeMsI 00beM HAKOILJIEHHBIX HAOJIOAEHUI 38 IPUPOJHBIMU CIHCTEMaMU PE3KO yBe-
Jmanics. OJIHAKO CTATUCTUYECKMX METOJOB, JIOCTATOYHO IIMPOKO pas3padoTaH-
HBIX U JOCTYIIHBIX JIJIsl ICIIOJIb30BaHUs CIIeIHAJIICTaMI B BUJIe IIPUKJIAIHBIX [1PO-
IrpaMM, He TaK MHOro. B To ke BpeMmsi, MaTeMaTHIeCcKuii almapaTr 1 ero KOHKpeT-
HbIE TIPUKJIAIHBIE YACTH O3BOJISIIOT HE TOJILKO IIPOAHAJIN3NPOBATE CI0XKIBIITYOCS
CUTYAIMIO, HO U JIaTh IIPOI'HO3 110 COCTOSIHUIO 00beKTa B OyLyIIEM.

Obsexmom uccaedosanusn B paboTe sIBIAIOTCA HAOJIOACHIS 32 TeMIIepaTy POt
BOJIbI B 03epe baropuHo B nepuos ¢ 1975 mo 2012 rr.

B nporiecce paboThl peasin30BaHO BeO-IIPUIOKEHUE, TO3BOJISIONICE BHIUUC/IATD
U aHAJIU3UPOBATH OIICATE/IbHbIE CTATUCTHKY 110 NMEIOIUMCS YNCTOBBIM JIAHHBIM,
110/100MpaTh 3aKOH PACIIpEJIe/IeHIs, IPOBOJUTL KOPPEJISIIMOHHBI U PerpeccuoH-
HbIII aHAJIU3bI, UCCIeJ0BAHNE OCTATKOB, UCIIOJIb30BATh PA3IMIHbIC MOJIE/IH CEMU-
BapuorpaMm Jjisi BbIUYNC/IE€HNs] IPOIHO3HBIX 3HAUEHUIT BPEMEHHOT'O PsiJia.

[Tostyuennblie pe3ysibTaTbl MOTYT OBITH UCIIOJIBL30BAHBI JJIsT A IbHENIITIX NCCIe-
JIOBAHUI B Pa3/IMUHBIX PUKJIATHBIX 00/1aCTAX HAYKHM: OMOJIOrUK, XUMUU, THJIPO-
JIOTHH — JIJI aHaJIN3a 9KOJIoTmdYecKoil cutyarun B HapouanckoMm mapke u apyrux
permoHax.

PeaJimzoBaHHOe 1porpamMMHoe obeciiedeHne 1 MpeJjioyKeHHbIe aJroOpUuTMbl MO-
I'yT UCIOJIB30BATHCS JIJIsl PEIeHusI 3a,/1a1, aHAJOIMIHbIX PacCMaTpUBAEMOil B pa-
6ore. Kpome Toro, nnrepdeiic npuioyKeHus IIpocT U MOHATEH B HCIIOJIb30BAHUML,
YTO IIO3BOJISIET MCIIOJIb30BATh IIPUJIOYKEHNE CIeIUAINCTaMI B 00JIaCTH IPUPOJIO-
BEJIEHIS, & He TOJIbKO MaTeMaTUKaMU WA IPOrPaAMMUCTAMU.



P>depar

Maricrapckasi npicepralibist ykirodae 60 craponax, 20 MaJiroHkay, 8 Tabuilr, 35
KPbIHII, 4 NpbIKIaJaHHI.

YACABBI HI9PAT, CTAIIBIAHAPHACIHDB, TIPATHA3SABAHHE, R, AIII-
CAJIbHBIA CTATBICTBIKI, CTATBICTBIYHAA AIIDHKA, KAPSJIA-
[BIMHBI AHAJII3, POTPYCINHEI AHAJII3, BAPBISITPAMMA, KPBIT'THT,
KPOCC-BAJITTAIBIA, ITPUKJIA/IHBI ITPOI'PAMHBI ITAKET.

Msma dvicepmaumpii — 3 qarmamoraii cydacHail MOBBI TparpaMaBaiHsa R axKbIil-
ISBIG aHaI3, alpalloyKy 1 IparHazaBaHHe plajbHara dacoBara mmpara. Head-
XOJHACIb TaKora jacjeaBaHHs adyMoy/ieHa ThIM, IITO ¥ amollHig Jachl ad’ ém
JIACTYIIHBIX BbIHIKAY HazlpaHHHAY 3a HPBIPOJHBIMI CICTIMaMI PI3Ka MaBAIUbIYCH.
AJle cTaTBICTBIYHBIX MeTaJlay, JacKaHasa pacipallaBaHbIX 1 JACTYIHBIX JIJIA BbI-
KapbICTaHHS CIENbIsIicTaMl ¥ BBITVISII3€ TPBIKJIAIHBIX TTparpaM, HeJlacTaTKOBa. Y
TOI 2Ka Jac, MaTIMATBIYHbI allapaT 1 9ro KAaHKPITHBIS NPBLIKJIIHbIS YaCTKI MOTY-
IIb JIA3BOJIIIL HE TOJIbKI IIpaaHaJi3aBallb OsArydyto ciTyallblio, aje i macipabaBallb
Jlallb HEKATOPbI NparHo3 mna craHe ad’ekra § Oy 1ydbIHI.

A6’ exmam dacaedasarna 3'syasIONIIA HA3ipaHHi 3a TAOMIIEpaTypail BaJbl § BO-
3epbl baropwina ¥ nepwist 3 1975 na 2012 .

VY 1npartpce paboThl praJiizaBaHbl BIO-1alaTak, Kl Ja3BaJisie BbLIidallb 1 aHaJIi-
3aBallb allicaJibHbIsl CTATBLICTBIKI, 11a/10ipallb 3aKOH pa3MepKaBaHHSI, IIPaBO3illb
Kap3JIAIbIMHBI 1 PIrpICciiHbl aHa i3, JacjiejaBaHHe PIMITKAY, BbIKAPBLICTOYBAIlb
PO3HBIS MaJ13J1i CeMiBapBIATPAM JIJIsT BBLIIU9HHS MPArHO3HBIX 3HAUIHHAY dacoBa-
ra mmpary.

ATpbIMaHBIS BBIHIKI MOTYI[b OBIIb BBIKAPBICTAHBI JIJIs JTAJIEHIITBIX Jac/ie/ [aBaH-
HSY YV HEKaJIbKIX MPBIK/IAIHBIX raJliiHax HaByKi: Oissorii, XiMmii, rijpaJsorii — i
aHaJi3y sKajariuaait cityanpl ¥ HapadanckiMm mapky 1 iHIIBIX pariénax.

PrasnizaBanae mparpaMuae 3abectsgIdHHe i MparmaHaBaHblisd aJrapbTMbl MOTY-
IIb OBIITH BHIKAPBICTAHBI JIJIs1 BHIDAITIHHS 3a/a4, aHaJar iIHbIX 3a/a4bl, dKasd pa3-
gnaeniia ¥ paborme. Akpams Taro, iHTIpdeiic NpbIKIaJ aHHS IPOCTHI Y BbIKa-
PBICTaHHI, ITO clIpallldae BbIKapbICTAHHE TPLIK/IaJIAHHS CIIelbIgIicTaMl ¥ rajgine
IPBIPOJIA3HAYCTBA, & He TOJIbKI MaTaMaThiKaMi abo Iparpamicrami.



Abstract

Master’s thesis has 60 pages, 20 figures, 8 tables, 35 sources, 4 appendices.

TIME SERIES, STATIONARITY, FORECASTING, R, DESCRIPTIVE
STATISTICS, STATISTICAL ESTIMATOR, CORRELATIONAL ANALYSIS,
REGRESSION  ANALYSIS, VARIOGRAMM,  KRIGING, CROSS-
VALIDATION, APPLIED PROGRAM PACKAGE.

The purpose of the work is to analyze, process and forecast real-valued time
series using the R programming language. Such a study is of current interest
due to the fact that at present the volume of accumulated observations over the
natural systems has increased dramatically. Accurately composed and easy to use
statistical methods are in great demand though there are only a little number of
them. At the same time, mathematical apparatus and its specific applied parts
allow not only to analyze the situation but to produce some forecast concerning
future state of the object.

Object of research is water temperature observations of Batorino lake in the
period from 1975 till 2012.

During the research, a web application that allows you to calculate and analyze
the descriptive statistics of the available numerical data, to fit the distribution, to
carry out the correlation and regression analysis, to study the series of residuals
and to use different semivariogram models to calculate the forecasts.

The results of this research can be used for further researches in various applied
areas of science: biology, chemistry, hydrology, — and also for analysis of ecology
situation at the Narochansky park and other regions.

The software and the algorithms developed can be used to solve problems
similar to those considered in the work. The application interface is simple and
easy to use, making it possible to use the application by non-mathematicians and
non-programmers.



