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AHHOTAIIUSA

paboyeii mporpaMMbl y4eOHOM TMCIMILIIMHBI
b1.B./IB.01.01 «AHaJau3 BpeMEeHHBbIX PSI0B HA HHOCTPAHHOM si3biKe B R

JJIS IOATOTOBKHA MarucTpoB no HanpasJjeHuio 09.04.02 «MudpopmanuoHHbIe
CHCTEMbI U TEXHOJIOTHM» 10 HanpaBJeHHocTH Hayku o nannbix (Data Science)
u

Heanb ocBoennst quCHUNIMHBI: [{enbi0 AUCIUIUIMHBL « AHATU3 BPEMEHHBIX
PSAI0B Ha MHOCTPAHHOM $I3bIKE B R)» ABIISIETCSI OCBOCHHUE CTYJIEHTAMH TEOPETUUECKUX
U TPaKTHYECKUX 3HAHUM UM TpUOOpEeTEHHWE YMEHUW M HABBIKOB B 00yacTu
NPUMEHEHUsI COBPEMEHHBIE CpEACTBAa aHAJIM3a JIaHHBIX U OW3HEC-aHAIIUTUKHU B
npoecCHOHANBbHON  ACATENBHOCTU [IJIi  Pa3pabOTKU CTpaTeruidl JeHCTBUN Ha
OCHOBAaHUM JAaHHBIX BPEMEHHBIX PSIOB W TMPUMEHEHHs Ha TMPAKTUKE CIOCO00B
JIEJI0BOrO OOIIEHHUS ISl aKaJIEMUYECKOro U MPO(PECCUOHAIBHOTO B3aUMOIEUCTBUS.

MecTo nuCUMIIMHBI B Y4e0OHOM IUIaHe: BKIIOYEHA B 4acTb, OPMUPYEMYIO
y4acCTHUKaMU 00pa30BaTENbHBIX OTHOIIEHUN (IUCUUIUIMHA MO BBIOOPY) yuyeOHOro
mwiaHa no HampasieHuto noarotoBku 09.04.02  «MHdopmanuoHHbIE CUCTEMBI U
TEXHOJIOTHI.

TpeboBanuss K pe3yJbTaTaM OCBOEHHSl JUCHUILUIMHBI: B pe3yibTare
OCBOEHUS JMCLUUIUIMHBI (HOPMUPYIOTCS CIEAYIOIME KOMIETEHIMHU (MHAMKATOPbI):
VK-1(YK-1.2; YK-1.3); VK-4(YK-4.1; YK-4.2; YK-4.3); [IKoc-2(ITKoc-2.1; ITKoc-
2.2; TIKoc-2.3).

KpaTkoe cogepskanue 1uCHUILVINHBI

[lonsiTE W 31EMEHTHI BPEMEHHOTO psijga. KOMIIOHEHTHI YPOBHEH BPEMEHHOTO
psna. CiaydaiiHble U CTallMOHAapHbIE Mpouecchl. [I[puMeHeHne CKONB3SIUX CPeIHUX
JUTS CTJIXKUBAHHS BPEMEHHBIX DPSIOB. AHAUTHUECKOE BBIPABHHUBAHHE BPEMEHHOTO
psana. IIporHo3npoBaHne Ha OCHOBE MOJENEH BPEMEHHBIX PSANOB. ABTOKOPPEISIUSA
OCTaTKOB BPEMEHHOTO psiia. OLeHuBaHre MOJIENIEN C pacipeieIEHHbIM JIarOM.

The concept and elements of the time series. Components of time series levels.
Random and stationary processes. The use of moving averages for smoothing time se-
ries. Analytical alignment of the time series. Forecasting based on time series models.
Autocorrelation of time series errors. Estimation of models with distributed lag.

OO0mas Tpy10eMKOCTh JTUCHMILIMHBI COCTABJIACT: 2 3a4ETHBIC €UHULIBI (72
yaca).

IIpomeKyTOYHBIA KOHTPOJIb: 3a4erT.



1. lleans ocBOeHNSI AUCHUILITHHBI

Lenpro TUCHUIIIMHBI «AHAIN3 BPEMEHHBIX PSJOB HAa MHOCTPAHHOM SI3BIKE B
R» sBnsieTcs ocBOEHHME CTYACHTAMH TEOPETHUYECKMX U MPAKTUYECKUX 3HAHUU U
npuoOpeTeHNE YMEHUI U HABBIKOB B OOJACTH NMPUMEHEHUS! COBPEMEHHBIE CPEICTBA
aHaiM3a JIaHHbIX W OW3HEC-aHAIUTHKU B NMPOGECCHOHATBHOU AESTENbHOCTU IS
pa3paboTKu cTpaTeruii JEMCTBUH HAa OCHOBAHHUM JIAHHBIX BPEMEHHBIX PSIIOB U
MPUMEHEHUSI Ha MPAKTUKE CHOCOOOB JEI0BOrO OOIICHUS ISl aKaJeMUYECKOro M
po(hecCHOHATFHOTO B3aUMOICHCTBUS.

2. MecTO IMCHUILUIMHBI B y4e0HOM mpouecce

JlucunuiuinHa «AHamM3 BPEMEHHBIX PSIOB HA MHOCTPAHHOM A3bIKE B R»
BKJIIOYEHA B YacTh, (POPMHUPYEMYIO YYaCTHUKAMH OOpa30BaTENIbHBIX OTHOIICHHA
(mucrumnaMHa 1Mo BbIOOpPY) yudeOHoro miaHa. JlucuumianHa «AHaIW3 BPEMEHHBIX
PSAZ0B HAa MHOCTPAHHOM sI3bIKE B R» peanusyercs B COOTBETCTBUM C TPeOOBaHUSIMHU
dI'OC BO, npodeccuonansuoro cranmapra, OIIOII BO u YueOGHoro miana mo
HarpasiaeHuto 09.04.02 «MudpopmanimoHHbie CUCTEMBI U TEXHOJIOTHI.

[IpenmecTByOmUMU KypcaMH, Ha KOTOPBIX HEMOCPEICTBEHHO Oazupyercs
JUCLUIUIMHA «AHAJIU3 BPEMEHHBIX PSIOB HA MHOCTPAHHOM s3bIKE B R» sBIsAIOTCA
«Uuctpymentsl Data Science B R, Python, SQL», «3kxonoMerpuka (IpoaBUHYTHINA
YPOBEHb )».

JlucuuiuinHa «AHalM3 BPEMEHHBIX PSIOB HA HMHOCTPAHHOM S3bIKE B R)»
ABJIIETCSI OCHOBOINOJIATalOUIed JIsi U3YYEHHs CIEIYIOUIUMX IUCUUIUIMH: «AHaIU3
oonbimx naHHbX (Big Data Analytics)», «AHanmuTUKa U BU3yalid3alvs JaHHBIX Ha
Python Ha nHOCTpaHHOM s13bIKE», «bU3HEC-aHATUTUKA B R».

PaGouas mporpamma AUCHUIUIMHBI «AHAIW3 BPEMEHHBIX pSIJAOB Ha
WHOCTPAHHOM SI3bIKE B R» 111 MHBANWI0OB U JIMIl C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMHU
3I0pOBbsl  pa3padaTbiBaeTCsl  MHAMBHUIYAJIbHO C  Y4€TOM  OCOOEHHOCTEU
NMCUXO(PU3NYECKOTO PA3BUTHUSI, WHIUBUIYAIbHBIX BO3MOXKHOCTEH M COCTOSHUS
3JI0POBBS TAKUX 00YUArOIIUXCS.

3. IlepeyeHb MIIAHUPYEMBIX Pe3yJabTATOB 00y4eHHs 10 TUCHHUILIHHE,
COOTHECEHHBIX C IVIAHUPYEMBbIMH Pe3yJIbTATAMHU OCBOCHUSI 00pa30BaTeILHOM
NporpamMmsl

OOGpazoBaTenbHbIe Pe3yJbTaThl OCBOEHUSI JUCIHUIUIMHBI O0ydYaronuMcs,
MpeICTaBJICHBI B Tabnuiie 1.

4. CTPpyKTYypa U COAepKAHUE TUCHUILIMHBI



4.1 Pacnipenesienne TPyA0€MKOCTH IMCIUIIMHBI 10 BUIaM padoT
1o ceMecTpam

OO6mrast Tpyao€MKOCTh IUCIUIUIMHBI cocTaBiisieTr 2 3ad.ex. (72 daca), ux
pacrmpeziesieHue o BUaaM padoT ceMecTpaM IpeCTaBIeHO B TabauIe 2.



TpeGoBanus Kk pe3yJibTaTaM OCBOCHHUS Y4eOHOH JUCHTUIITIMHBI

Taomuna 1

TEXHOJIOTUH, B TOM
qucie Ha
MHOCTPaHHOM(BIX )
s3bIKe(ax), s
aKaJIeMUYECKOTO H
npogeccuoHaIbHOro
B3aNMOJICHCTBHSA

KOMMYHUKAITIH,
KOMMYHHUKaTHBHbBIE
Ha PYCCKOM ©  HWHOCTPAHHOM
A3BIKAX; CYIIECTBYIOIIME
npodeccuoHanbHble  cOOOIIECTBA
IS poheCCHOHATIBHOTO
B3aUMOJCICTBUSA

COBPEMEHHBIE
TEXHOJIOTUU

YCTHOW U MUCbMEHHOMN
KOMMYHUKAIUU B
npo¢eCCHOHATBHON
JIeATETbHOCTH Ha
PYCCKOM U
MHOCTPAHHOM SI3bIKax

No Kon Conepxanue B pe3ynbrare n3yueHus yaeOHON AUCIUTIIMHBI 00yJarONIUEeCs JOJKHBIL:
— | KoMneTe | KoMIeTeHIuu (Uau eé NHaukaTopbl KOMIETEHIMH
n/n 3HATh yMETh BJIAJIETh
30005051 4acTu)
1 YK-1 Crniocoben YK-1.2 YMmers: IIPUMEHSITh pa3pabaTbIBaTh
OCYILECTBIISATh METO/bl CUCTEMHOI0 MOAXO0Aa U CTpaTeruto AeHCTBUM Ha
KPUTHYECKHUH aHAIU3 | KPUTUYECKOTO aHaiusa OCHOBaHUU JAHHBIX
poOJIEeMHBIX pOOJIEMHBIX CUTYallUid; HPOIUIBIX JIET, IPUHUMATh
CUTyalllii Ha OCHOBE | pa3palaThIBaTh CTpaTEruio KOHKPETHbBIE PELICHUS JIIs
CHUCTEMHOI0 IOJX0/a, | 1eHCTBUH, IpUHUMATh ee peau3alum
BbIpadaThIBaTh KOHKpDETHbIE pelIeHus s ee
CTpaTErulo ICHCTBUH | peasu3aluu
VYK-1.3 Bunagers: Merononorueu pa3paboTKu CTpaTerui
CUCTEMHOIO U KPUTHYECKOIO JeWCTBUI Ha OCHOBAaHUU
aHaJn3a NPOOJEMHBIX CHUTYalU; aHaJln3a BPEMEHHBIX
METOJMKAMHM TIOCTAaHOBKHM LIEJH, psaoB
oTpeeNeHus croco0oB ee
JOCTUKECHMS, pa3paboTKu
CTpaTerui JeiCTBUI
2 |VK4 Crniocob6en npumensTs | YK-4.1 3HaTh: IpaBWIa U |INIpaBUiIA U
COBpPEMEHHBIE 3aKOHOMEPHOCTH  JINYHOMU 1 | 3aKOHOMEPHOCTH
KOMMYHUKATHUBHBIE JEJIOBOM YCTHOW W IMCBMEHHOM |JIMYHOH U IEJI0BOI

YK-4.2  VYMeTh: npuMeHATh Ha
MIPaKTUKE KOMMYHUKaTHBHbBIE

MIPUMEHSITh Ha IPAKTHKE
CIIOCOOKI JIEIT0BOTO




No Kon Coneprxanue B pe3ynbrare n3yueHus yaeOHON AUCIUTIIMHBI 00y4JarONIUecs JOJKHBIL:
~ | KoMIIeTe | KoMIeTeHIUH (Wu eé WNuaukaTopsl KOMIIETEHIUI
/1 3HATh YMETb BJIQJIETh
130005051 4acTu)
TEXHOJOTHH, METOJAbl U CIOCOOBI oOLIeHUS ISt
JIEJI0BOTO o0IIeHus JUIs aKaJIEeMHYECKOIo U
aKaJIeMHUYECKOro u 1pohecCUOHATBLHOTO
npodeccrnoHaIbHOTO B3aMMO/JICHCTBHS HA
B3aNMO/JICICTBUS PYCCKOM U MHOCTPaHHOM
SI3BIKAX
VK-4.3 Bmagers: MeTOIUKOH METOIUKOMN
MEXJIMYHOCTHOTO JIEJI0BOTO MEXJINYHOCTHOTO
oOmIeHHs HA  PYCCKOM  H JIEIIOBOTO OOIIEHUS Ha
WHOCTPAaHHOM SI3BIKAX, c PYCCKOM SI3bIKE Ha
MIPUMEHEHHEM PYCCKOM U MHOCTPaHHOM
mpoecCHOHABHBIX ~ SI3BIKOBBIX SI3BIKAX
(GbopM, CpeIcTB U COBPEMEHHBIX
KOMMYHHKATHUBHBIX TEXHOJIOTUN
32 |IIKoc-2 |Cmocob6en npumensts | [IKoc-2.1 3HaTh: | MLHCTPYMEHTAJIbHBIE

COBpPEMEHHBIC MHCTPYMEHTAJIbHbIE CpEeICTBa | cpesicTBa OU3HEC-

Cpe/cTBa aHaJIu3a OW3HEC-aHATUTUKKA U TIAKEThI | AHATTUTUKU: S3BIK

JIAHHBIX U OU3HEeC- TIPUKJIATHBIX CTATUCTUYECKUX | IpOrpaMMupoBanus R

AQHAIUTUKH B MIPOrpaMm

npodeccuonansHol | [IKoc-2.2 YMeTh: OCYIIECTBISTH CTPOUTH MPOTHO3BI 11O

JIeATETbHOCTH coop, 00paboTKy, aHaIu3 JTAaHHBIM BPEMEHHBIX
MaccoBbl€  JIaHHBIX,  CTPOUTH PAI0B C UCHIOJIB30BAaHUEM
MPOTHO3bl  C  HUCIOJIb30BAaHUEM COBPEMEHHBIX
COBPEMEHHBIX WHCTPYMEHTOB WHCTPYMEHTOB OU3HEC-
OW3HEC-aHATUTHKA ¥  [aKETOB AQHATUTUKH
MIPUKJIIATHBIX CTAaTUCTHYECKUX
MIPOrpaMm

[1IKoc-2.3 Umetb HaBbIKU: cOopa,
00paboTKH, aHaiIM3a MacCOBBIX
JAHHBIX, B T.4. OOJBIINX JAHHBIX,
SKOHOMETPHYECKOTO

9KOHOMCTPUYIECCKOTO
MOACIINPOBAHUSA U
MMPOTrHO3UPOBAHUA C
HCITIOJIBb30BaAHHEM




n/m

Kon
KOMIIETE
HIUU

Coneprxanue
KOMITETCHIINH (MU €&
4acTu)

NuaukaTopbl KOMIETEHIHI

B pe3ynbrare n3yueHus yaeOHON AUCIUTIIMHBI 00y4JarONIUecs JOJKHBIL:

3HaTb

YMETb

BJIAJIETH

MO/ICITHPOBAHUSI u
IIPOrHO3UPOBAHUSA c
UCIIOJIb30BAHUEM  COBPEMEHHBIX
CpPEeICTB  OW3HEC-aHATUTHUKUA U
MaKeTOB MPUKIIaTHBIX
CTATUCTUYCCKUX IMPpOTrpaMm

COBPEMEHHBIX CPEJICTB
OU3HEC-aHAIUTUKHU




Ta0Omuma 2

PacnpenesieHue Tpy10€MKOCTH TMCUMILIMHBI 10 BHAaM padoT Mo cemecTpam

Tpynoémkocts, 4 cemecTp

Buna yueOHo# padoThI qac.
Bcero/*

O0mas TpyA0€MKOCTb JUCIUIUIMHBI 110 Y4EOHOMY TUIaHy 72/4
1. KonrakTHas padora: 24,25/4
AynuTopHas paéora 24,25/4
8 MOM Huciue:
sexyuu (J1) 8
npaxkmuueckue 3auamus (113) 16/4
KOHMAKmMHas paboma Ha npomexcymourom konmpone (KPA) 0,25
2. CamocrosTeabHas padora (CPC) 47,75
camocmosimenbHoe U3yueHue pazoenos, camono020moeKa
(npopabomka u nosmopernue 1eKYuoOHHO20 MAmepuana u
mamepuana y4eOHUK08 U y4yeOHbIX nocoOul, N0020MO8KaA K
NPAKMUYECKUM 3AHAMUAM U M.0.) 38,75
Iloozomoska k 3auemy 9
Byt npoMexXyTOYHOT0 KOHTPOJIS: 3ayer

* B TOM YHCIIE IMPaKTUYCCKasA IIOArOTOBKA.

4.2 Conep:kaHue JUCUUIINHBI

TemaTuyeckuil IJIaH Y4eOHOM TUCIUILINHBI

Ta0Omuma 3

HanmenoBaHue pa3ie/ioB U TeM TUCHUILIMH

. Bcero
(ykpymHEHO)

AyautopHast
padora

Bueayauro
pHas

JI

13/ | IIKP

padora CP

Tema 1 «IToHsATHE U 3IEMEHTHI BPEMEHHOTO PAA.
KoMmoHEHTHI ypoBHEH BPEMEHHOTO Psijiay
Theme 1 «The concept and elements of the time
series. Components of time series levels» 4,75

1,75

Tema 2 «Cny4aifHbie U CTallUOHAPHBIE MPOIIECCHI»

Theme 2 « Random and stationary processes» 9

Tewma 3 «I[IpumeHeHre CKOMB3SIINX CPEAHUX IS
CIJIKMBAHUS BPEMEHHBIX PSAIOBY
Theme 3 « The use of moving averages for

smoothing time series» 9

Tema 4 « AHaNTUTHYECKOE BRIPABHUBAHUE
BPEMEHHOTI'0 psia»

Theme 4 «Analytical alignment of the time series» 9

1 2/2

Tema 5 «IIporaozupoBaHue Ha OCHOBE MOJEIEH
BPEMEHHBIX PSIOB)
Theme 5 «Forecasting based on time series models» 11

1] 22

Tema 6 «IloHsiTHE 006 aBTOPETPECCUOHHBIX MOJEIISIX
Y MOJEJAX CKOJIB3SIIEH CPEIHEN

Theme 6 «Forecasting based on time series modelsy 9

Tema 7 « ABTOKOpPpEIALUS OCTATKOB BPEMEHHOTO
psaa»

Theme 7 « Autocorrelation of time series errors» 9
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HaunmMeHoBaHMe pa3/ie/ioB U TeM JUCHUIIMH Ayautopuas Bueayjuro
" Bcero pabora pHasi
(pryHHeHO) J 1m3/+ | IIKP paﬁoTa CP
Tema 8 «OueHuBaHne MoJIEIeN ¢ paclpeaeIeHHbIM
Jarom»
Theme 8 « Estimation of models with distributed
lagy 11 1 2 8
KonTakTHas paboTa Ha MPOMEKYTOYHOM KOHTPOJIE
(KPA) 0,25 0,25
HWroro mo gucHUIINHE 72 8 16 0,25 47,75

* B TOM YHCIIE MMPAKTUYCCKaA IIOATrOTOBKA

Tema 1 «IloHsiTHE M 371€EMEHTHI BpEMEHHOTO psifia. KOMIOHEHTHI ypOBHEN
BPEMEHHOTO PsiIa»

Omnpenenenre BpEMEHHOTO psijia Kak 00bEKTa CTATHCTUYECKOTO HCCIEAOBAHNUS.
DJeMeHTbl BPEMEHHOI0 psija, ux obo3HaueHue. KoMIOHEHThl aOCOIIOTHOIO YPOBHS
BPEMEHHOI'O psifa: TPEHJA, CE30HHAs KOMIIOHEHTA, IMKIMYeCKas KOMIIOHEHTA,
cilydaiiHasi cocrtaBisromias; ¢Gakrtopsl, ux ¢opmupyromue. CoyeTaHue KOMIOHEHT
BPEMEHHOTO psifia: aJAUTUBHAS U MYJIbTUIUIUKATUBHAS MOJENIb BPEMEHHOTO psja.
ABTOKOppESIIIMOHHAA PYHKIUS, KOppeaorpaMMma, ee HHTepIpeTanus
Theme 1 «The concept and elements of the time series. Components of time series
levels»

The definition of a time series as an object of statistical research. Elements of
the time series, their designation. Components of the absolute level of the time series:
trend, seasonal component, cyclic component, random component; Factors that shape
them. The combination of time series components: the additive and multiplicative
time series model. Autocorrelation function, correlogram, its interpretation

Tema 2 «CnyuaiiHble U CTallMOHAPHBIE MPOLIECCHI»

Omnpenenenre ciaydyalHOTO (CTOXAaCTUYECKOTO) Tpollecca B CTATUCTHYECKOM
uccienoBanuu. [Ipoiecchl ¢ TUCKPETHBIM BPEMEHEM W HEMPEPHIBHBIM BPEMEHEM.
[Tpumepsl cirydailHBIX TPOLIECCOB: Mporiecc Oernoro mryma, BuHepoBckuid mpoiiecc,
MapxkoBckue mporecchl. CTainroHapHbIe MPOILECCH B Y3KOM M IIUPOKOM CMBICIIE
cioBa. CTallMOHAPHBIN BPEMEHHOM Psifl, €r0 XapakTepucTuku. [Ipumepsl ciyyallHbIX
Y CTAIlMOHAPHBIX MMPOIIECCOB
Theme 2 « Random and stationary processes»

The definition of a random (stochastic) process in a statistical study. Processes
with discrete time and continuous time. Examples of random processes: the process
of white noise, the Wiener process, Markov processes. Stationary processes in the
narrow and broad sense of the word. The stationary time series, its characteristics.
Examples of random and stationary processes

Tema 3 «IIpumeHeHNE CKONB3AMUX CPEAHUX IS CTIIAKUBAaHUSI BPEMEHHBIX PSIIOB»

3amayu, pellaeMble Ha OCHOBE HCIIOJIB30BAaHUSA CKOJIB3SIIUX CPEIHUX.
AJITOPUTM CTJIQXKMBAHUSI BPEMEHHOTO psJia MO NPOCTOM CKOJB3SIIEH CpeaHei.
BrlpaBHMBaHME Ha OCHOBE B3BEIICHHOM CKOJB3SIIEH CPEOHEH, pacyeT BECOBBIX
K02 PHUIIMEHTOB.
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Theme 3 « The use of moving averages for smoothing time series»

Problems solved using moving averages. Algorithm for smoothing the time se-
ries by a simple moving average. Alignment based on the weighted moving average,
calculating the weighting coefficients

Tema 4 « AHaMTUTHYECKOE BRIPABHUBAHUE BPEMEHHOTO PsIay

[lonsiTue Monenel KpuBBIX pocTa. TpHu Kiacca MOJENE, UX OCOOEHHOCTH.
[Mogxompl K BBIOOPY Kiacca KPHUBBIX pPOCTAa JUIsl BPEMEHHOTO psifa. Thmbl
OKCTIOHEHIIMATBPHOTO  CIVIAXHBAHHUA.  AHaIM3  pe3yJbTaTOB  BhIPABHUBAHHUS
BpeMeHHOro psina. Omuoka anmpoKCUMAaIuu
Theme 4 «Analytical alignment of the time series»

The concept of models of growth curves. Three classes of models, their fea-
tures. Approaches to the choice of a class of growth curves for time series. Types of
exponential smoothing. Analysis of the results of alignment of the time series. Error
of approximation

Tema S «IIporaHo3upoBanue Ha OCHOBE MOJEJIEH BPEMEHHBIX PSAIOB

ToueuyHblii W MHTEPBAIBHBIA MPOTHO3, pacueT OMUOKKA MPOTrHO3a.
CraTHCTUYECKHUI aHAIN3 M TIPOTHO3UPOBAHKE CE30HHBIX Koebanmii. Mcmoap30Banme
aJIaNTHBHBIX METOJOB IPH KPAaTKOCPOYHOM IPOTHOZMPOBAHWU TpeH-CE30HHBIC.
JANITUBHBIE MOJICITH: MOJICITb IMHEWHOTO POCTa ¢ MYJIbTHUIUTMKATUBHON C€30HHOCTBIO;
MO/IEJb JINHEMHOTO POCTa C aAIUTUBHON CE30HHOCTEIO.

Theme 5 «Forecasting based on time series models»

Point and interval forecast, calculation of forecast error. Statistical analysis and
seasonal prediction. Using adaptive methods for short-term forecasting Trend-
seasonal adaptive models: a linear growth model with multiplicative seasonality; Lin-
ear growth model with additive seasonality

Tema 6 «IlonsiTrie 00 aBTOPErpeCCUOHHBIX MOJEISAX M MOJAENAX CKOJB3SIICH
CpeIHEN»

JlaroBbie mepemMeHHbIe. ABTOpPErpecCuOHHasi MOelb rnepBoro nopsiaka AR (1),
p-ro MOpsijiKa, MOPSAOK OlLlEHMBaHUA. MoJeiab CKOJB3SIIeH CpelHe -ro Mmopsiaka.
KoMOuHupoBanHbie MoJenu BpeMeHHBIX psgoB AR m MA — aBToperepeccroHHas
MOJIENIb CKOMB3sIIeH cpennent nmopsakos p u q (ARMA (p,q)). Metononorus bokca-
JlxenkuHca (uaeHTHUdUKAIMA, OIICHKA TapaMeTpoB, OIEHKA JIOCTOBEPHOCTH).
CesonHas Mmojenb bokca-/[>keHkuHca

Theme 6 «Forecasting based on time series models»

Lag variables. An autoregressive model of the first order AR (1), p-th order,
estimation order. The g-th moving average model. Combined models of time series
AR and MA are autoregressive models of moving average orders p and q (ARMA (p,
q)). The Box-Jenkins methodology (identification, parameter estimation, validation).
Box-Jenkins seasonal model

Tema 7 «ABTOKOppEISIIUS OCTATKOB BPEMEHHOTO PSIay
Mopenu ¢ HaldyueM aBTOKOPPENSLMH  (CepUaTbHOM  KOPPETSLUu).
[lonoxurenbHasi, OTpULATENbHAS ABTOKOPPEIALMSA. ABTOpPErpeccusi IMEpBOro
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nopsika. Craructuka [lapobuna-Yorcona. TecTbl Ha HanMUKUe aBTOKOPPEISAIUU: TECT

bpeyma-TI'ondpu,

Q-tect

JIsronnra-boxkca.

Ycrpanenue

ABTOKOPPCIIAINN.

Wnentuduxamnms BpeMeHHOTO psina. J[Byxmarosas nporeaypa Japouna. [Ipomenypa
Koxpeitna-Opkarra.
Theme 7 « Autocorrelation of time series errors»
Models with the presence of autocorrelation (serial correlation). Positive, nega-
tive autocorrelation. Autoregression of the first order. Statistics of Durbin-Watson.
Tests for the presence of autocorrelation: the Breusch-Godfrey test, the Lewin-Ha-
Box test. Elimination of autocorrelation. Identification of time series. Two-step pro-
cedure Durbin. The Cochrane-Orcatte procedure

KBaapaToB.

Tema 8 «OnenuBanne MozeNel ¢ pacpeieICHHBIM JIArOM
OOBI4HBIM METOJT HAMMEHBIITUX KBaJIpaToB. HenuHelHbI MEeTOT HAaUMEHBIIINX
aJalTUBHBIX

MCTOI[ MaKCUMAJIBHOTI'O

paBoNoa00us.

oxxunanuit. Monens norpednenus ®puamena. GARCH-moznenu.
Theme 8 « Estimation of models with distributed lag»
The usual least-squares method. Nonlinear least squares method. Maximum
likelithood method. The model of adaptive expectations. The Friedman consumption

model. GARCH-models

4.3 Jlekuum /MpakTU4YeCKUe 3aHATHS

Monenb

Tabmuua 4
Conep:kanue JJeKIMHU /TPAKTHYECKHE 3aHATHS M1 KOHTPOJIbHbIE MEPONIPUSITHSA
Koa-
BO
Bug yacos/
e | ———— @opmMupyemble | KOHTPOJb | U3 HUX
Ne pa3nena . KOMIIETeHIINH HOTO NpaKT
n/n NPaKTHYeCKUX 3aHATHH
(MHAUKATOPBI) | MeponpHus | HYecK
THA asi
MO0
TOBKA
Jlekiusa 1 [HousgaTue u 3neMEHTHI
BpPEMEHHOTO psiia. KOMIOHEHTEHI VK-1.2
YPOBHEW BPEMEHHOTI'O psifia VK-4.1 1
Tema 1 «IToustiie u | Lecture 1 The concept and elements '
: . YK-4.2
3JIEMEHTHI of the time series. Components of
BPEMEHHOI'0 psija. time series levels
KommnoneHTsI [IpakTnueckoe 3anstue Nel
ypOBHE AHalu3 CTPYKTYpBl BPEMEHHOTO
1 BPEMEHHOTO psijiay psijia Ha OCHOBE TpaQUUECcKOro
Theme 1 «The con- METO/Ia ¥ TIOCTPOCHUS
cept and elements of | aBTOKOPpENSUMOHHOHN QYHKIIMN U YK-4.2 3
the time series. Koppenorpammsl B cpeae R YK-4.3 atuTa 2
Components of time Practice Class 1 Analysis of the IMKoc-2.1 pagote!
series levels» structure of the time series based on
the graphical method and the
construction of the autocorrelation
function and the karrelogram
2. | Tema 2 «CnyuaiiHble Jlexnus 2 CnyvaiiHble U YK-1.2 1
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Koa-

BO
Bun 4yacos/
N D
Ne T ———— OpMHUpYyeMble | KOHTPOJIb | W3 HUX
Ne paznena . KOMIeTeHIIN U HOT0 NMPaKT
n/n NPAKTHYEeCKHX 3aHATHI
(MHIMKATOPBI) | Meponpusi | MYeCK
THA asi
MO0
TOBKA
Y CTallMOHApHbIE CTallMOHAPHBIE TTPOIIECCHI YK-4.1
MIPOLIECCHI» Lecture 2 Random and stationary YK-4.2
Theme 2 « Random processes
and stationary pro- [TpakTruaeckoe 3anstue Ne 2.
cesses» Wnentudukanus BpeMEHHOTO psiaa
KaK CIIy4aifHOTO WJIH VK42
CTaIlMOHAPHOTO IIPOIecca B Cpelie 3amuTa
YK-4.3 2
R MKoc2 1 paboTsI
Practice Class 2 Identification of ’
the time series as a random or
stationary process in R
Jlexuwms 3 [Mpumenenune
Tema 3 CKOJIB3AILUX CPEAHUX IS VK-1.2
«Ipumenenue CIUIAKMBAHKS BPEMEHHBIX PSAIOB YVK-4.1 1
CKOJB3SIIINAX Lecture 3 « The use of moving YK-4.2
CPeIHUX JJIs averages for smoothing time series»
3 CrJIa)KMBaHUSA [IpaxTrueckoe 3anstue Ne3.
’ BpEMEHHBIX psAoB» | Criia’)kuBaHHe BPEMEHHOTO psiia Ha VK-1.2
Theme 3 « The use OCHOBE IPOCTOM CKOJIb3sILIEN YK-4.2
. o 3amura
of moving averages cpenHeil B cpene R YK-4.3 AGOTEL 2
for smoothing time Practice Class 3 Smoothing time ITKoc-2.1 P
series» series based on a simple moving [IKoc-2.2
average in R
Jlexug 4 AnanuTudeckoe VYK-1.2
BBIPABHUBAHUE BPEMEHHOIO pAJia YK-4.1
Lecture 4 Analytical alignment of YK-4.2
Tema 4 . -
CAHATHTHIECKOE the time series [MKoc-2.2
BBIDAaBHUBAHME YK-1.2
P [Ipaktuueckoe 3anstue Ne4 Beibop VYK-1.3
4. BPEMEHHOTO PsIa N
. Hawy4iei GopMel TpeHaa JUTst VK-4.1
Theme 4 «Analytical
alignment of the time BPEMEHHOTO psizia B cpene R YK-4.2 3ammura 2
Seriesy Practice Class 4 The choice of the YK-4.3 paboTs
best form of a trend for a time [MKoc-2.1
series in R [TKoc-2.2
[TKoc-2.3
Jlexuus 5 IlpornozupoBanue Ha YK-1.2
OCHOBE MOJEJIEH BpPEMEHHBIX PSI0B YK-4.1 1
Lecture 5 Forecasting based on YK-4.2
time series models [1Koc-2.2
Tema 5
[IpakTnueckoe 3ansTre Ne5
«[IpornosupoBanue N
N IToctpoenue agauTUBHON
Ha OCHOBE MOJIeJIeH .
(MyJBTHITUKATUBHON) MOJIENIN YK-1.2
5. BPEMEHHBIX PSAIOB»
BPEMEHHOTO ps/1a, OLICHKA €€ YK-1.3
Theme 5 «Forecast-
. . Ka4yecTBa; MOCTPOCHHE IIPOTHO3a, YK-4.3 Hemnosas
ing based on time 2/2
series modelsy OLICHKa €ro TOYHOCTH B cpene R [TKoc-2.1 urpa
Practice Class 5 Construction of an [IKoc-2.2
additive (multiplicative) model of a [TIKoc-2.3

time series, an estimation of its
quality; Forecasting, estimation of
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Kou-
BO
Bun 4yacos/
N (1))
Ne T ———— OpMHpPYEMBIE€ | KOHTPOJIb | U3 HUX
Ne pazgena . KOMIIETeHIINH HOTO NpaKT
n/m NMPaKTHYECKUX 3aHATHH
(MHIMKATOPBI) | Meponpusi | MYeCK
THSA asi
TO/AT0
TOBKA
its accuracy in R
JI IT
exuys 6 Iloustue 00 VK-12
ABTOPETPECCHOHHBIX MOJICIISIX U VK41
OJIETISIX CKOJIB3SIIIEH cpeaHen ' 1
Tema 6 «Ilonsarue 00 MOIEIUIX CKOJIL3ALIICH CPEAHCH YK-4.2
Lecture 6 Forecasting based on
aBTOPETPECCHUOHHBIX . . [TIKoc-2.2
MONOIAX 1 MONGIISX time series models
HCKOJH)?,SI gﬁ [Ipaktraeckoe 3ansTre Neb
6. - Ioctpoerne ARMA mozenmn VK-1.2
cpenuein» Theme 6
. BPEMEHHOTO psijia, BEIUNCIEHUE YK-1.3
«Forecasting based
on time serics mod- MIPOTHO3HOTO 3HaueHUs B cpene R YK-4.3 3amura 5
els Practice Class 6 Construction of [TKoc-2.1 paboTsI
ARMA time series model, IIKoc-2.2
calculation of the forecast value in IMKoc-2.3
R
Jlexuust 7 ABTOKOppEISIIUS VK-1.2
OCTATKOB BPEMEHHOIO psiAa YK-4.1 1
Lecture 7 Autocorrelation of time YK-4.2
series errors [1Koc-2.2
Tema 7 IIpaktuueckoe 3anstue Ne7
«ABTOKOppEIIALIUS [TocTpoeHue 1 HHTEPIIPETALIUS
OCTaTKOB JIUHEWHOW MOJIENH Perpeccuu VK-12
7. BPEMEHHOTO PsIay BPEMEHHOT'O P54, BBISIBICHHE VK 1' 3
Theme 7 « Autocor- AaBTOKOPPEJISIIIMHA OCTaTKOB Ha '
. . VK-4.3 3amura
relation of time se- | OCHOBe pPa3IHMYHBIX TECTOB B CPEIE 2
. . . [MKoc-2.1 paboThl
ries errors» R Practice Class 7 Construction and Koc-2.2
interpretation of a linear time-series ‘
. . . . [TKoc-2.3
regression model, identification of
autocorrelation of errors on the
basis of various tests in R
Jlexnms 8 OnieHuBaHue MoIeTeH C YK-1.2
pacrpeieIEHHbIM JIaroM YK-4.1 1
Tema 8 Lecture 8 Estimation of models YK-4.2
«OnieHnBaHne with distributed lag ITKoc-2.2
MOJEJIEH ¢ [IpakTiaeckoe 3ansTHe Ne§
] pacipeneneHHbIM OnpeneneHue CTpyKTyphbl J1aroB 10 YK-1.2
’ JIarOM» MeTory AnMoH U Merony Koiika VYK-1.3
Theme 8 « Estima- JUIST BpeMEHHOTO psifa B cpene R VYK-4.3 3ammura )
tion of models with Practice Class 8 Determination of IMKoc-2.1 paboThl
distributed lag» lag structure by the Almon method [TKoc-2.2
and the Koyck method for time [MKoc-2.3
series in R
Tabmura 5
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Hepeqeﬂb BOIIPOCOB VIS CAMOCTOATEC/ILHOI'O U3YYCHHUSA TUCITUILIINHBI

Ne Ilepeuenb paccMaTpuBaeMbIX BOIIPOCOB 1JIst
Ne pa3znena u Trembl

n/n CAMOCTOSITEILHOT0 M3yYeHU s

1. | Tema | «IlonsTue n Kommuiekcs! (hakTopoB, (hOpMUPYIOIIUX OCHOBHBIE KOMITOHEHTHI
3JIEMEHTBI BPEMEHHOTO BpeMeHHoro psia, mpuMmepbl Complexes of factors forming the
psana. KomnoHeHThI main components of the time series, examples (YK-4.1, YK-4.2,
YPOBHEW BPEMEHHOTO [TKoc-2.1)
psga»

Theme 1 «The concept
and elements of the time
series. Components of
time series levelsy

2. | Tema 2 «Cnyuaiinslie u IIpoteccsl ¢ IOUCKPETHBIM BpPEMEHEM U HENPEPBIBHBIM
CTallMOHApPHBIC BpEMEHEM
HIPOOCCChI» [IpuMepsl CIydalHBIX MPOIECCOB: MPOLECC OEI0ro myma,
Theme 2 « Random and o

: Buneposckuii npouecc, MapkoBckue mnpouecchl Processes
stationary processes» ) ] ] . .
with discrete time and continuous time
Examples of random processes: the process of white noise, the
Wiener process, Markov processes. (YK-4.1, YK-4.2, [TKoc-2.1)

3 | Tema 3 «lIpumenenue BelpaBHUMBaHME Ha OCHOBE B3BCIICHHOW CKONB3ALICH
CKOJIB3AIINX CPEJHUX U | cpeHel, pacueT BECOBBIX Kod(duiineHToB Alignment based
CrIaKuBaHWA BpCMCHHBIX | on the weighted moving average, calculating weighting factors.
PAOB» (YK-1.2, [TIKoc-2.1, [TKoc-2.2)

Theme 3 « The use of
moving averages for
smoothing time series»

4 Tema 4 «Anamutudeckoe | Turbl AKCIOHEHIUAIBHOTO CIJIQ)KUBAHMSL. Ommmbka
BBIPAaBHUBAHHE annpokcumanuu Types of exponential smoothing
BPEMEHHOI'O psIa» Error of approximation (YK-1.2, YK-1.3, I1Koc-2.1, I1Koc-2.2,
Theme 4 «Analytical [TKoc-2.3)
alignment of the time
series»

5 Tema 5 Hcnonbs3oBaHKe aJaliTUBHBIX METOJIOB ITPH KPATKOCPOYHOM
«IIporuosupoBanue Ha POTHO3UPOBaHUU. TpeHI-ce30HHbIE aJalTUBHbIE MOJIEIIH:
OCHOBE MOJIENEeH MOJIEb TUHEUHOTO POCTA C MYJbTUIIMKATUBHONW CE30HHOCTBIO;
BPEMEHHBIX PSIOBY MO/IEJIb JINHEHHOT 0 pocTa C aIMTUBHON ce30HHOCThIO Using
Theme 5 «Forecasting adaptive methods in short-term forecasting
based on time series Trend-seasonal adaptive models: linear growth model with mul-
models» tiplicative seasonality; A model of linear growth with additive

seasonality (VK-1.2, YK-1.3, [TKoc-2.1, [TKoc-2.2, ITKoc-2.3)

6 Tema 6 «IlonsiTre 06 Metononoruss boxkca-J[xeHkuHca (MAeHTUPUKAIMS, OICHKA
aBTOPETPECCHOHHBIX napaMeTpoB, OIleHKa JocToBepHOCcTH). Ce3oHHas Mozens bokca-
MOJICIISIX U MOJCIISX Jxenkuaca The Box-Jenkins methodology (identification, pa-
CKOJIB3SIILIEN CpeaHEI» rameter estimation, validation)

Theme 6 «Forecasting Box-Jenkins seasonal model (YK-1.2, YK-1.3, I1Koc-2.1, [TKoc-
based on time series 2.2, ITKoc-2.3)
models»

7 Tema 7 VYcTpanenue aBTokoppensuun. aeHTudukanys BpeMeHHOTo
«ABTOKOppEIAIHNS psana. JIByxmaroBas nporeaypa Jlapouna. [Iponenypa
OCTaTKOB BPEMEHHOI'O Koxpeiina-Opkarra Elimination of autocorrelation. Identification
psama» of the time series
Theme 7 « Two-step procedure by Durbin
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Ne IlepedyeHb paccMaTpUBAEMbIX BOIIPOCOB IS
Ne paznena u Tembl p p p p a

n/n CaMOCTOSITEILHOT0 U3yYeHH
Autocorrelation of time The Cochrane-Orcatte procedure (YK-1.2, YK-1.3, ITKoc-2.1,
series errorsy ITKoc-2.2, I[1Koc-2.3)

8 Tema 8 «OuenuBanue Mogens notpebnenus @puamena. GARCH-moznenu The Fried-
MOJEJIEN C man consumption model

pacnpenenenubiM 1arom» | GARCH-models

Theme 8 « Estimation of (VK-1.2, YK-1.3, [TIKoc-2.1, [TKoc-2.2, [TKoc-2.3)
models with distributed
lagy

5. O0pa3oBaTe/ibHbIC TEXHOJIOTHH

Tabauna 6
IlpuMeHeHNe AKTMBHBIX U HHTEPAKTHBHBIX 00Pa30BaTeJILHBIX TEXHOJIOTHA

Ne HaumeHoBaHue HCIO/Ib3yeMbIX AKTUBHBIX H
Tema u popma 3aHATHSA .
n/n HHTEPAKTUBHBIX 00Pa30BaTe/JbHbIX TEXHOJIOTHI

1. | Jexuwms 1 IlonsATHE U 3JIEMEHTE JI Jleknus-Busyanusanus
BpEMEHHOTO psina. KoMmoHeHTh
YPOBHEH BPEMEHHOTO Psia
Lecture 1 The concept and ele-
ments of the time series. Com-
ponents of time series levels

2. | Tema 5 «IIporuno3upoBanue Ha | 113 Jlenosas urpa
OCHOBE MOJIEJIEN BPEMEHHBIX
psanoB» Theme 5 «Forecasting
based on time series models»

6. Tekymuii KOHTPOJIb YCIIEBAEMOCTH U MIPOMEKYTOYHAS ATTECTAIUS 110
UTOTraM OCBOEHMS JUCUUIJINHBI

6.1. TunoBbie KOHTPOJIbHbIE 32IaHUS WM HHbIE MATEPHAJIbI, HE00X0AUMBbIE
JJIS1 OLEHKH 3HAHMIA, YMEHNH ¥ HABBIKOB U (MJIM) ONBITA AESATEJIbHOCTH

IIpakTnyeckoe 3ansaTue Nel AHanau3 CTPYKTYpbl BDEMEHHOTO psifia Ha OCHOBE
rpauyeckoro MeTroJa M IOCTPOCHHSI aBTOKOPPESAIHMOHHOM  (QYHKIMH U
KOppeIorpaMMbl

[To mpenyiokeHHOMY BapyaHTy UCXOJIHBIX JIAaHHBIX, HAIIPUMED, TOKBAPTATHLHOE
OTpeOJICHHUE DJIEKTPOIHEPTUH , TPeOyeTCs:

Practice Class 1 Analysis of the structure of the time series based on the
graphical method and the construction of the autocorrelation function and the karre-
logram

According to the proposed version of the source data, for example, quarterly
electricity consumption, it is required:
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Year Quarter of the year Electricity consumption, thous. KW.h
1 I 7
11 5,4
I 6
v 10
2 I 8,2
11 5,8
I 7
v 11
3 1 9
11 6,6
111 7,4
v 12
4 I 10
11 7,6
I 8
v 11,8

1) mocTpouth rpaduk BpPEMEHHOTO psla, ONPEACIUTbh HATHUWE KOMIIOHEHT
BPEMEHHOTO psiia (TPEHAOBOM, CE30HHOM U CITy4YailHOM);
2) MOCTPOUTH aBTOKOPPEISIIMOHHYIO (YHKIHMIO U €€ OTPA3UTh €€ Tpaduuecky;
Ha OCHOBE 3HAYE€HHI KOA()PUIIMEHTOB aBTOKOpPpPENALMH CAeIaTh BBIBOJ O
HaJIMYUH TPEHAOBOU U CE30HHOW KOMIIOHEHT.
PaboTa MokeT ObITh BBITIOJIHEHA CPEACTBAMHU si3bIKa R.
1) plot the time series, determine the presence of the time series components (trend,
seasonal and random);
2) build the autocorrelation function and reflect it graphically; based on the values of
the autocorrelation coefficients to conclude that there is a trend and seasonal compo-
nent.
The work can be performed using R.

IIpakTnueckoe 3ansaTue Ne 2. nentudukaiys BpeMEHHOTO psijia Kak CIydaitHOTO
VI CTAIMOHAPHOTO Tpoliecca B cpeae R

[Tonp3ysich  MaHHBIMH ~ O(UIMAIBHON  CTAaTHCTHKH, MyOJIMKyeMbIMH Poccrar
https://www.gks.ru wiu [entpanbasiMm bankom Poccuu http:// www.cbr.ru coctaBuTh
JUTUTEIIbHBINA BpeMeHHOU psifl (He MeHee 25 HaOmoieHnii) U paccuuTaTh MOKa3aTeIu
OMMCATEeNIbHONH  CTAaTUCTUKH, KOI(PGUIIMEHTHI  aBTOKOPPEISAIUU,  TMOCTPOUTH
aBTOKOPPETSAIMOHHYI0  (yHKIMio. Ha oOCHOBe TIOMYyYEHHBIX XapaKTEPUCTHK
OTIPEJICITUTh, SIBISICTCS JIA MTOJTYYCHHBIM BPEMEHHOU DSl CTAIIMOHAPHBIM.

Practice Class 2 Identification of the time series as a random or stationary process
Using official statistics published by FSSS: https://www.gks.ru or the Central Bank
of Russia http://www.cbr.ru, compile a long time series (at least 25 observations) and
calculate descriptive statistics, autocorrelation coefficients, and build autocorrelation
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function. Based on the characteristics obtained, determine whether the time series 1s
stationary.

IIpakTnueckoe 3ansaTue Ne3. Criia)xuBaHUE BPEMEHHOTO PsZla HA OCHOBE ITPOCTOM
CKOJIB3SIIIEN cpenHen B cpene R

Practice Class 3 Smoothing time series based on a simple moving average
VMeroTcs JaHHbBIC O MOTYyYeHHBIX (PUPMOI J0X0/1aX B TEUCHHE I'0/1a MOKBAPTAILHO,
HEO0OXOMMO OTIPEICTUTh HATMYNUE CE30HHON KOMITOHEHTHI B TAHHOM BPEMEHHOM
psiy Ha OCHOBE TpadrKa ¥ aBTOKOPPEISIITMOHHON (hyHKIMH. Paccuntars 3HaUYeHNE
CE30HHOW KOMIIOHEHTHI, MPUMEHSIS CTIaXKUBAHUE BPEMEHHOTO PsiJia HA OCHOBE
MPOCTOM CPETHEN CKOJIB3SIIEH, CAEIaTh IKOHOMUYECKU 3HAUYMMBbIE BBIBOJIBI.

Joxox ¢pupmsbl 3a nepuog 2017 — 2019 rr.
Howmep kBaprana 2017 2018 2019
I 1124 121,1 1249
I1 131,3 134,4 131,2
I11 153,8 180,7 153,6
1Y 129,5 132,0 1493

There is data on the income received by the company during the year on a
quarterly basis, it is necessary to determine the presence of the seasonal component in
this time series on the basis of the graph and the autocorrelation function. Calculate
the value of the seasonal component, using smoothing of the time series based on a
simple moving average, construct economically significant conclusions.

Income of the company in 2017 — 2019

Quarter 2017 2018 2019
I 112.4 121.1 124.9
I1 131.3 134.4 131.2
I11 153.8 180.7 153.6
1\ 129.5 132.0 149.3

IMpakTuyeckoe 3ansitue Ne4 BriGop Haumyutieit hopMbl TpeH 1A sl BpeMEHHOTO
psana B cpene R

Ucrnionp3yss oduIManbHy0 CTaTUCTHYECKYI0 UHOOpMAIuoo 00 wuMIopTe
OCHOBHBIX  MPOAYKTOB  CEIbCKOTO  XO3silicTBa,  myOnukyemyr  Poccrart:
https://www.gks.ru , coctaButh BpeMeHHOU psn ¢ 1995 mo 2019 rr. Ha ocHoBe
kputepus Yoy omnpeaenuTh HEOOXOAMMOCTh pa3JeiCHHs BpPEMEHHOrO psija Ha
HECKOJIBKO TEPHOJIOB W IOCTPOCHHS TPEHAA, MPEACTABICHHOTO0 KYCOYHBIMHU
byukiusaMu. Beiopath 11 KaXK10T0 nepruoaa Hanbosiee moaxoasmyo GopMy TpeHaa
Ha OCHOBE COIOCTABJICHUS OCTATOYHBIX JUCIIEPCHI MO TOIYYCHHBIM (QYHKIUSIM.
Practice Class 4 The choice of the best form of a trend for a time series

Using official statistical information on the import of basic agricultural prod-
ucts published by FSSS: https://www.gks.ru, compile a time series from 1995 to
2019. Based on the Chow criterion, determine the need to divide the time series into
several periods and build a trend represented by piecewise functions. For each period,
choose the most appropriate trend form based on a comparison of residual variances
for the obtained functions.
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IIpakTueckoe 3ansaTue NeS [loctpoeHue aiIuTUBHOMN (MYJIbTUILITMKATUBHOM )
MOJIeJId BPEMEHHOTO Psijia, OLIEHKA €€ KaueCcTBa; MOCTPOCHHE MPOTHO34a, OL[EHKA €ro
TOYHOCTH B cpejie R
Hcnonb3ys opuimanbHy0 CTaTUCTUYECKYI0 HH(POPMALIUIO 00 UMIIOPTE OCHOBHBIX
MIPOJYKTOB CEIBCKOTO X035HCTBa, MyOaukyemyro Poccrar: https:// www.gks.ru ,
COCTaBUTb BPEMEHHOM PsiJl MOKBAPTAIBHO WM TToMecsiuyHOo ¢ 1995 mo 2019 rr.
CpencTBamu si3pIKa R TOCTpOUTH aIIUTUBHYIO W MYJIbTUIUTHKATUBHYIO MOJICITH
BpeMeHHOTro psifa. Caenars MporHos.
Practice Class 5 Construction of an additive (multiplicative) model of a time series,
an estimation of its quality; Forecasting, estimation of its accuracy in R
Using official statistical information on the import of basic agricultural products pub-
lished by Rosstat: https://www.gks.ru, compiling time series from 1995 to 2019. By
means of the R language, additive and multiplicative time series models are con-
structed. Make a prediction.
IIpakTnueckoe 3ansitue Ne6 Iloctpoenne ARMA Monenum BpeMEHHOro psija,
BBIYHCIICHHUE [TPOTHO3HOTO 3HaUeHus B cpefie R
st BpeMEHHOTO psijla Kakoro-inbo COIUaIbHO-3KOHOMUYECKOTO IOKa3aTeds,
HaIMpUMEp €KEeMEeCSIUHbIE 10X0/1bI OroKkeTa obsactu B iepuos ¢ 2013 mo 2018 rr.:
1) mpoBepTU rUNOTE3Y O CTAIMOHAPHOCTH PSJIa;
2) na ocHoBe aHaimza AK® u YHAK® Breibepere nopsaok mozaeneid AR(p), MA(q),
ARMA(p, q), ARIMA(p, q);
3) oueHUTE MapaMeTphbl BIOpaHHOM Moaenu, ucnob3ys [T Statistica;
4) ¢ TOMOIIBIO CPETHEH OTHOCUTEIBHON OMIMOKH anmpOKCHMAIIH OIICHUTE Ka4eCTBO
MTOCTPOSHHBIX MOJICNICH 1 BhIOEpETE HAMTYUIIYIO JIJIsl TPOTHO3WPOBAHMS;
5) naite MporHo3 Ha CIeAYIOIIUE ABa Mepruoa.
Practice Class 6 Construction of ARMA time series model, calculation of the fore-
cast value using Software Package

For the time series of any socio-economic indicator, for example, the monthly
budget revenues of the region in the period from 2013 to 2018:
1) check the hypothesis of stationarity of the series;
2) based on the analysis of ACF and PACF, choose the order of the models AR (p),
MA (q), ARMA (p, q), ARIMA (p, q);
3) evaluate the parameters of the selected model using Software Package Statistica;
4) using the average relative approximation error, evaluate the quality of the con-
structed models and choose the best one for forecasting;
5) give a forecast for the next two periods.
IIpakTnueckoe 3ansitue Ne7 IloctpoeHne W MHTEepnpeTauus JMHEHHONM MOIEIH
perpeccur BPEMEHHOTO psJia, BBISBICHHEC aBTOKOPPEISAIIMM OCTAaTKOB HAa OCHOBE
pa3IuMYHbIX TECTOB B cpene R
[lo nmaHHBIM BpPEMEHHOTO psAla (UHAHCOBOTO WM KAaKOro - JUOO COIMAIBHO-
HPKOHOMHYECKOTO TIOKa3arTelis, a Takke (akTopax BIMSIONIMX HA HETO OICHUTE
TECHOTY W HampaBlieHWE CBSI3U MEXKIy BBIOpDAaHHBIMH TPU3HAKAMH, a TaKXKe
MOCTPONTE YpPaBHEHHE PETPECCHH IO TMEPBBIM PA3HOCTSAM; IO OTKJIOHEHUSM OT
TpeHJa U C BKJIIOYeHHEM (pakTopa BpeMeHHU, ucnoib3ys R. Jlaiite mHTEpnpeTanuto
MOJIYYCHHBIM MOJICTISIM M CACNAlTe TPOTHO3 PE3yNbTATHBHOTO TMPU3HAKA HA
CJICIYFOLIAM TIEPUO.
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Practice Class 7 Construction and interpretation of a linear time-series regression
model, identification of autocorrelation of errors on the basis of various tests in R

According to the time series of a financial or any socio-economic indicator, as
well as the factors influencing it, evaluate the tightness and direction of the relation-
ship between the selected features, and also construct the regression equation for the
first differences; by deviations from the trend and with the inclusion of the time fac-
tor, using R. Give interpretation to the resulting models and make a forecast of the
effective sign for the next period.

IIpakTnueckoe 3ansaTue Ne§ OnpenesieHre CTPYKTYpPHI JIaroB 1Mo MeTory AJIMOH U
metony Koiika ayst BpemeHnHoro psiga B cpene R.

Nmerorcsa nannabie no KpacHogapckomy kparo, BKirovyaromue It — nuasectunmm 3a t-i
nepuoJl BpeMeHH; Yt — o0bEM BanoBOro peruoHanbHoro mpoaykra (BPII) B pernone
3a t-# mepuol BpeMeHu. Berauciuth k03P GUIUEHTHI CUCTEMBI C paclpeeIeHHbIMU
jJaraMy OTPaHWYUBIIUCH KOHEYHBIM KoiuuecTBOM JyaroB (k=4), paccuuraiite ux
XapaKTEPUCTUKH (CpEHUE OIUOKH).

t It Yt t It Yt

1 3000 13800 16| 1780,378 | 10712,38
2 3000 13800 | 17| 1900 11161
3 3000 | 13800,69 18| 1900 |12181,15
4 | 2700,48 | 13043,48 | 19| 1973 11986,26
5 2800 13298 1 20| 2000,907 | 11353,51
6 3200 13228 |21 | 2200 13524
7 3289 [ 13688,16 22| 2389 |13769,06
8 2500 13335 (23| 2500 13800
9 | 2560,54 | 12626,27 |24 | 1680 |13019,74
10| 2760 14614 |125| 1716 14045
11| 2680 144441261 2269,672 | 15210,67
12| 1700 9887127 | 2100 15037
13 1890,231|9570,231 | 28 | 1731,3 14588,8
14| 2000 9781,08 | 29 | 2034.,9 16876,9
15] 1984 |9975,847 30| 2728,3 17671.,4

Practice Class 8 Determination of lag structure by the Almon method and the Koyck
method for time series in R

There is data on the Krasnodar Territory, including It - investments for the t-th
period of time; Yt is the gross regional product (GRP) in the region over the t-th peri-
od of time. Calculate the coefficients of a system with distributed lags by limiting fi-
nite number of lags (k = 4), calculate their characteristics (mean errors).

t Iy Yi t Iy Y

1 3000 13800 | 16 |1780,378 | 10712,38
2 3000 13800 | 17 1900 11161
3 3000 | 13800,69 | 18 1900 | 12181,15
4 | 270048 | 13043,48 | 19 1973 | 11986,26
5 2800 13298 | 20 |2000,907 | 11353,51
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6 3200 13228 | 21 2200 13524
7 3280 | 13688,16 | 22 2389 | 13769,06
8 2500 13335 | 23 2500 13800
9 | 2560,54 | 12626,27 | 24 1680 | 13019,74
10 2760 14614 | 25 1716 14045
11 2680 14444 | 26 |2269,672 | 15210,67
12 1700 9887 | 27 2100 15037
13 ]1890,231 [ 9570,231 | 28 | 1731,3 | 14588,8
14 2000 9781,08 | 29 | 2034,9 16876,9
15 1984 [9975,847| 30 | 27283 | 176714

IIpumepHbIii epeYyeHb BOMPOCOB /ISl 3AIIIUTHI NPAKTHYECKUX padoT

Tema 1 «IloHsATHE M 3JIEMEHTHI BPCMCHHOI'O pAaA. KoMInoHEHTBI ypOBHeﬁ

BPECMCHHOI'O psAaa»

1. Ha3oBuTe KOMIIOHEHTBI BPEMEHHOT'O Psijia.

2. C Kakol ILEeIpl0 B  aHAJIM3€ BPEMEHHOIO  psla  UCHOJIB3YIOT
aBTOKOPPEISAIUOHHYIO QYHKIIUIO?

3. Kak BBISIBUTH HAJIMYUE CE30HHOW KOMIIOHEHTHI BO BPEMEHHOM psie?

4. PackpoiTe NOHATHE «aAAUTUBHASI MOJIEIIb BDEMEHHOTO PSIa».

5. KakuMm 00pa3om onpenennTsh 3HaueHUE CE30HHON KOMITOHEHTHI?

6. C Kako¥ LEeJIbI0 KOPPEKTUPYIOTCA 3HAYEHUS CE30HHON KOMIIOHEHTHI?

7. Kak onpenenuTts TPEHIOBYIO KOMITIOHEHTY JUIsl KayKJIOTO IEPHUOa BpEMEHU?

8. Kak ucnosip30Barh aJIMTUBHYIO MOJEIb ISl TPOTHO3a?

9. Yto Takoe «0CTAaTOK» B aIIUNTUBHON MOJEIN?

10.Kak onpenenuts K03 OHUITUEHT ASTEPMUHALIMY IS aITATUBHON MoIen?

1. What are the components of the time series?

2. What is the purpose of using the autocorrelation function in time series analy-
sis?

3. How to detect the presence of a seasonal component in a time series?

4. Expand the concept of "additive time series model."

5. How to determine the value of the seasonal component?

6. What is the purpose of adjusting the values of the seasonal component?

7. How to determine the trend component for each time period?

8. How to use an additive model for forecasting?

9. What is the “residue” in the additive model?

10. How to determine the coefficient of determination for the additive model?

Tema 2 «CnyualiHbie U CTallMOHAPHBIE TPOLECCHI»

UTo MOHUMAIOT O] CTAIIMOHAPHOW (PYHKITHEH?

Urto Takoe peanuzaius CirydaiiHoOu QyHKITAN?
[TpuBeauTe MpUMEpHI CIyIaHBIX QYHKITUAH.

UTo NOHUMAIOT MOJI peaanu3aluei cay4yaiiHoro npoiecca?
Kaxkoli cimy4aiiHblil polecc Ha3bIBalOT CTAlMOHAPHBIM ?
B 4em cyTb 3proanueckoro cBoucTsa’?

AN e
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7. Tlosicaute (U3UYECKUI CMBICT TOHATHHW MaTEMAaTHYECKOrOo OXKHUIAHUS U
JUCTIIEPCUU CTAIMOHAPHOTO CIy4aiHOro mpoiecca?

8. Kak cBs3aHbl MexJIy coO0OM cpelHee KBaJApaTHUYECKOE OTKIOHEHUE W
JACTIEPCHS CIIy4altHOTO mpoliecca?

9. Kakoe CBOWCTBO CTallMOHAPHOTO CIIYYalWHOTO TMPOIECCa XapaKTEpU3yeT
KOppeNsIuonHas QyHKIUs?

10.Kakast cBs3b CyIIECTBYET MEXy AUCIEPCUEH U KOPPEISIUOHHON (yHKIMEH
CTallMOHAPHOTO CIy4YailHOTO mpoiiecca’?

1. What is meant by stationary function?

2. What is the implementation of a random function?

3. Give examples of random functions.

4. What is meant by the implementation of a random process?

5. What random process is called stationary?

6. What is the essence of the ergodic property?

7. Explain the physical meaning of the concepts of expectation and dispersion of a
stationary random process?

8. What is the relationship between the standard deviation and the variance of the
random process?

9. What property of the stationary random process characterizes the correlation
function?

10. What is the relationship between dispersion and the correlation function of a
stationary random process?

Tema 3 «IIpumeHeHNE CKONB3SIUX CPEAHUX JJIS1 CTIIAKUBAHKS BPEMEHHBIX PSIOB
1. Tlepeuncnrure KOMIIOHEHTHI BPEMEHHOTO psifa
2. [Ins 9ero ucroab3yeTcsi METOJ BhIpABHUBAHUSI BPEMEHHOTO psiia C

MCIIOJIb30BAaHUEM CKOJIB3SIINX CPEIHUX ?

. IIpencraBbTe anropuT™ CriIaXXUBaHUS 11O IPOCTOM CKOJIB3SIIEN CPEIHEN

4. B 4yeM coCTOST pa3nuyusi B BO3MOXHOCTSIX TPUMEHEHHS TPOCTON U B3BEIICHOM
CpeHEeH CKOJIB3SIICH?

5. OcHOBHBIE CBOMCTBA BECOBBIX KOA(D(DHUIIMEHTOB MPU IPUMEHEHUU CPETHEN
CKOJIB3SIIEN B3BEILICHHOU

(O8]

1. List the components of the time series

2. What is the method used for leveling the time series using moving averages?

3. Present a smoothing algorithm for a simple moving average.

4. What are the differences in the possibilities of using a simple and weighted
moving average?

5. The main properties of the weighting factors when applying the moving average
weighted

Tema 4 «AHATUTUYECKOE BHIPABHUBAHUE BPEMEHHOTO Psiia
1. Jlalite onpeneneHue TpeHaa.
2. llepeuncnure OCHOBHBIE BUbI TPEHIOB.
3. KakoBa uHTepnpeTaiys napaMmeTpoB JUMHEUHOTO TpeHaa?
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KaxoBa unTepnperaius napameTpoB MokKa3zaTeabHOro Tpenaa’?

Kakue MeTo/1bl UCIIOJIb3YIOTCS BBISIBJICHUS! TEHACHIIMN BPEMEHHOTO psa’?
KakoBbI yc10BUS IPUMEHEHUSI METO/1a AaHATUTUYECKOTO CTIIaXKUBaHUS?

Kak Mopenupyercs TEHIEHIMS BPEMEHHOIO psAlla B CiIydae CTPYKTYPHBIX
WU3MEHEHH?

8. Kak BeiOpath Gpopmy TpeHa?

9. HyxHa 511 olleHKa JOCTOBEPHOCTH apaMeTpOB TpeHAa?

10.Kak paccuntbiBaeTcs ommodka JHHEHHOTo MporHo3a?

NSk

1. Give a definition of the trend.

2. List the main types of trends.

3. What is the interpretation of linear trend parameters?

4. What is the interpretation of indicative trend parameters?

5. What methods are used to identify trends in the time series?

6. What are the conditions for applying the method of analytical smoothing?

7. How is the trend of the time series modeled in the case of structural changes?
8. How to choose a trend shape?
9. Do you need an assessment of the reliability of trend parameters?
10. How is the linear prediction error calculated?

Tema S «IIporao3npoBanrie Ha OCHOBE MOJEIIEN BPEMEHHBIX PSIIOBY
1. Yro Takoe aBTOKOppENSALHs YPOBHEW BPEMEHHOIO psAna?

JlaiiTe onpeaeneHne TpeHaa.

[lepeuncauTe OCHOBHBIE BUIBI TPEHIOB.

KakoBa naTepnperanus TMHEHHOTO TpeHaa?

Yro Takoe JoxHas KOppesiuus U Kak ee n30exaTh.

[lepeuncinTe OCHOBHBIE METOJIBI UCKIIIOUEHUS TEHAEHIIMHU, HA30BUTE UX

JIOCTOMHCTBA U HENOCTATKHU.

KakoBa MeTo1MKa OCTPOEHUS MOJIENN PETPECCUU TIO NTEPBBIM PA3HOCTAM?

8. KakoBa MeTo/IMKa MOCTPOECHUSI YPaBHEHUS PETPECCUH € yueTOM (hakTopa
BPEMEHU?

9. KakoBa MeToaMKa NOCTPOEHUS YPABHEHUS PETPECCUU 110 OTKIOHEHUSM OT
TPEHIOB?

10.KakoBa nHTepnperanus mapaMeTpoB B MOJIENU C BKIIFOUEHHBIM (haKTOPOM
BPEMEHU?

SANNANF ol ol

~

1. What is autocorrelation of time series levels?

2. Give the definition of the trend.

3. List the main types of trends.

4. What is the interpretation of the linear trend?

5. What is a false correlation and how to avoid it.

6. List the main methods of excluding trends, name their advantages and disad-
vantages.

7. What is the methodology for constructing a regression model for the first dif-
ferences?

24



8. What is the methodology for constructing a regression equation with a given
time factor?

9. What is the methodology for constructing a regression equation based on devi-
ations from trends?

10. What is the interpretation of the parameters in the model with the time factor
turned on?

Tema 6 «IlonsTHE 00 ABTOPErPECCHOHHBIX MOAEIISIX U MOJIEIISX CKOJIb3SIIEN
CpenHen»
1. Yrto Takoe MOJEIN aBTOPErPEeCCUm?
2. Jlns 4ero ucnoap3yroTCsl HHCTPYMEHTAIbHbIE IEPEMEHHBIE?
3. UTO Takoe aBTOPETPECCUOHHBIE MPOLECCHI CO CKOJB3SAIINMU CPETHUMU B
ocTtaTkax?
4. Kakos Bua mojenu ARMA (3, 2)?

1. What are autoregression models?

2. What are instrumental variables used for?

3. What are autoregressive processes with moving averages in residuals?
4. What is the type of ARMA (3, 2) model?

Tema 7 «ABTOKOPpEISALMSA OCTATKOB BPEMEHHOTO PsIIa»
1. Packpolite MOHATHE aBTOKOPPEIJSILIUU B OCTAaTKaX.
[IprumHBI 1 OCIIENCTBUS ABTOKOPPEISALIMA OCTATKOB PErPECCUN
Kak oOHapyXUTh aBTOKOPPESILINIO?
OueHkn K03 PUIMEHTOB aBTOPETPECCUHN U aBTOKOPPEIISILIUI
Kak ycTpanuTh aBTOKOppEIanuio?
C kaxoii 1enpto ucnoib3yercsa kpurepuit Jlapouna — Yorcona? M3noxure
QJITOPUTM €ro NPUMEHEHUS.

SANNANF ol ol

1. Expand the concept of autocorrelation in the residuals.

2. Causes and effects of autocorrelation of regression residues

3. How to detect autocorrelation?

4. Estimations of autoregression and autocorrelation coefficients

5. How to eliminate autocorrelation?

6. What is the purpose of using the criterion of Darbin - Watson? Describe the al-
gorythm of its application

Tema 8 «OnieHuBaHne MOAENEH C pacnpeaeTICHHBIM JIATOM
1. Kakoii Bug uMeeT MOJIEIb C pacipeaeICHHbIMU Jlaramu?
2. KakoB BHJ1 aBTOPErpEeCCUOHHON MOJIEN C paclpeeICHHBIMU JIaramu?
3. Kak uHTepnpeTupyroTcs napaMmeTpbl MOJAEIH C pacCHpeIeICHHBIMU JIaraMu?
4. B kakux cily4asix OlleHKa MapaMeTPOB MOJIEIIU C PACIIPEAEICHHBIMU JlaraMu
MOXET OBITh JTaHA METOJ0M HAaMMEHBIIINX KBaIpPaTOB?

1. What type of model has distributed lags?
2. What is the type of autoregression model with distributed lags?
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3. How are the parameters of a model with distributed lags interpreted?
4. In what cases can the estimation of the parameters of a model with distributed lags

be given by the least squares method?

IMpOU3BOACTBA.

IIpuMmep 1e10BOM UTPbI

Konaurepckas ¢abpuka nMeer pe3yabTaThl IPOAAXK 3a MOCIEAHNE BA TOAa
B 00beMe, TIpeACTaBICHHOM B TabiuIle 3. Ha nmpennpustuu miaHupyeTcs
YBEJIMYEHHUE MOIIHOCTEW BO BTOPOM IOIYTOAUH CIEAYIOIIETO Io/a, T.€.
HEO0OXOMMO 3HATh, KAKOBHI OYAYT JOXOIBI OT pealn3allii MPOU3BEICHHOM
MPOAYKIIMU C LEJIbIO INIAHUPOBAHUS MAaTEPUAIIBHBIX HCTOYHUKOB PACIIPECHUS

The confectionery factory has sales results for the last two years in the vol-

ume shown in Table 3. The company plans to increase capacity in the second half
of next year, i.e. you need to know what will be the income from the sale of manu-

factured products with the aim of planning material sources of production expan-

sion

Tabmuma 3

Pe3ynbraThl peanu3anuu npoaykuuu npeanpusatus B 2017-2018 rr.

I'on Mecsn O6beM mpogax, ThIC. pyo.
Year Month Sales, ths. rubles
SIHBAPb 119348
(dheBpann 120982
MapT 117569
anpesb 121348
Mai 126457
HIOHb 123428
HIOJIb 125984
aBr'yCcT 124693
CEHTSIOpb 129567
OKTSIOpb 125326
HOSIOpb 124267
2017 nexadpb 121569
STHBAph 122367
(dheBpaib 126581
MapT 125487
anpelb 128314
Mai 126202
HIOHb 129458
HI0JIb 131238
aBrycr 129452
CEHTSAOPh 127651
OKTSIOpb 126834
2018 HOSIOPb 124381
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| nexabpn | 123587 |

Takum 006pazom, rpyrie aHaJTUTUKOB TPEOYETCsl COCTaBUTh IPOTHO3
nokasatelis 00bemMa NMpoaak KOHIUTEPCKON MPOAYKIIMU B CTOMMOCTHOM (hopme B
MIEPBOM MOJIYTOANH CIETYIONIETO TO/a.

Thus, a group of analysts are required to make a forecast of the value of
sales of confectionery products in value form in the first half of next year.

Hanpasnenus uccrienoBanuii MOTYT ObITh H3MEHEHBI B COOTBETCTBHH C
HAyYHBIMU UHTEPECAMU TPYMIIBI CTYACHTOB, B TOM YHCIIe HHPOPMAIUST MOKET
TakKe ObITh COOpaHa yJaliuMHUCS CaMOCTOSITEIbHO

1 Tema (mpodsiema) MopenupoBaHue mnpolecca, UMEIOIIEr0 TEHACHIUI0 U
CE30HHbIE  KOJeOaHus, OINpeAeieHUE MPOrHO3HOIO 3HAYEHUS  U3Yy4aeMOro
IIOKa3aTelIs.

2 Konuenums urpsl CTyIE€HTBl CaMOCTOATENIBHO MOJATOTABIMBAIOT PACUEThI
10 MPEUI0KEHHOHN ITpolbiieMe, MpeaaaraloT GopMbl NPEACTABICHUS JAHHBIX C LEIbIO
OTBETA HA BCE BOIPOCHI 3aKa3unKa

3 PoJin nipeicTaBIIEHbI CIEAYIOMIMMU TPYNIaMi Y4aCTHUKOB:

- rpynna | wmccinenoBareneli-aHaJIUTHKOB, IMOATOTABIMBAOIIAs PACUETHI 10
IPEJICTABICHHON TEME U MPE3EHTYIOMIAs UX 3aKa34HKY;

- Tpynna 2 uccienoBaTelieli-aHaJIuTUKOB, MOATrOTaBIMBAOIIAS PACUETHI IO
IPEACTABICHHOM TEME M TPE3EHTYyIoIlas WX 3aKa3uuKy (B 3aBUCUMOCTH OT
KOJIMYECTBA CTYJEHTOB I'PYyMI CTYAEHTOB MOXKET ObITh OOJIbLIE);

- 3aKa3yuK MpPOEKTa, KOTOPbIA OTCMAaTpUBAET MAaTepuajbl MPE3CHTALMN U
ONPEAENSIOT HATMYUE HETOYHOCTEN B MPEACTABICHUM JaHHBIX HCCIIEJOBAHUs, 3a/1a€T
BOIIPOCHI, YTOUHSIET KOMMEHTAPUH AHAJIUTUKOB.

4 Oxupgaemblii pe3yJbTaT BepHo paccunTanHble MoKa3aTeau abCONIOTHBIE U
OTHOCUTEJIbHBIE, BCECTOPOHHE XapaKTEPU3YIOLIUE PACCMATPUBAEMOE SIBIICHHE;
MIPUMEHEHNE BCET0 KOMILIEKCA U3yUYEeHHBIX (POPM TaOJIMYHOTO U TpaduyecKoro
MaTepuaa MnpeacTaBiIeHus] HHPOpMaIK, BEpHas AEKOMIIO3ULIUS BPEMEHHOTO psiia,
ornpenaeneHue Gopmbl (aITUTUBHAS WK MYJIbTUIUIMKATUBHAS ) MOJIETH YPOBHEN
BPEMEHHOTO Psiia, MPEAJIOKEHNUE TECCUMUCTUYHOTO U ONTUMUCTUYHOTO MPOTHO3a
YPOBHSI H3y4aeMOro MOKa3aTelsl; ONpeAeICHHEe COOTBETCTBUS MPEACTABICHHON
uH(pOpMAIUU peaNTbHBIM pe3yJIbTaTaM aHajn3a, BBISIBIIEHWE HETOUHOCTEN U OLIMOOK
B ITpUMeHeHun (Hopm rpadMKoB U TaOIHII.

IIpuMepHbIii epeyeHb BOMPOCOB /LISl MOJATOTOBKHU K 3a4eTy

Explain the classification of time series and illustrate by examples.

What is the difference between stationary and non-stationary time series.
Describe the components of the time series.

Name the types of trends in the time series.

List the methods for identifying trends in the ranks of dynamics.

What are the methods for detecting trends by species in time series.

Formulate the essence of the method of comparing the average levels of the

Nk =
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time series.

8. What is the essence of the centering procedure in the moving average method.

9. What determines the order of sliding in the moving average method.

10.Formulate the basic requirements for the implementation of the moving aver-
age method.

11.How at the stage of graphical analysis of the dynamics of the time series can
determine the nature of seasonality (additive or multiplicative)?

12.Explain why, in the implementation of weighted moving averages, the
weighting coefficients will be unchanged when the polynomial is smoothed
both in the second order and in the third order

13.Explain, when it is expedient to use simple moving averages, and for which
time series is preferred the use of weighted

14.Formulate the essence of the method of analytical alignment.

15.What do you know about smoothing functions? How does the function selec-
tion work?

16.Provide a graphic rationale for the random component.

17.What is meant by the autocorrelation of time series and what are the methods
for excluding autocorrelation?

18.What are the ways of constructing regression models using the method of least
squares in terms of dynamical series?

19.What is the peculiarity of studying the seasonal component?

20.List the methods for identifying the seasonal component.

21.What is the peculiarity of modeling the seasonal component?

22.What determines the order of the Fourier harmonic?

23.Describe the models by complexity, scale and degree of information support.

24.Expand the contents of the main indicators of accuracy of forecasts.

25.Expand the essence of point and interval forecasts.

26.How is the preliminary analysis of the dynamics series carried out?

27.Expand the content of the concept of objectification of forecasts.

28.List the simplest methods for predicting dynamics. Uncover their essence.

29.Describe the method of forecasting based on extrapolation of trends.

30.Describe the methods of forecasting based on the growth curves.

31.Describe the method of simple exponential smoothing.

32.Describe the method of harmonic weights.

33.How is the accuracy and reliability of predictions based on the dynamics series
achieved?

34.What are the types of stationary time series models

35.List the main properties of the Markov process - AR (1)

36.What is the process of "random walk"?

37.What does the model that describes Yule's process look like? What are the
conditions for the stationarity of the process AR (2)?

38.Describe the behavior of autocorrelation functions (ACF and PACF) for AR
(2) and MA (2)

28



6.2. Onucanue nNokasarejieil 1 KpUTEPHUEB KOHTPOJISI yCIIEBAEMOCTH, ONMUCAHHE
IIKAJ OlleHMBAHUSA

KoHTposib 3HaHUI CTYJEHTOB OCYLIECTBISIETCS C HCIOJIb30BAaHUEM OaslIbHO-
PEUTUHTOBOM CHUCTEMBI, BKJIIOYAIOIICH TEKYUIUM, MPOMEXKYTOYHBIA M WTOTOBBIN
KOHTPOJIb 3HAHUI, YMEHUIN U HaBBIKOB CTYJICHTOB.

OueHka 3HaHUW BEAETCS HA OCHOBE PEUTHMHIOBOWN OLIEHKH CTYIEHTA, KOTOpas
CKJIQJIbIBACTCSI M3 CpPEAHEH OILIEHKU 3a BBINOJHEHUE WHIAWBHUIYATbHBIX 3aJIaHUI Ha
MPaKTUYECKUX 3aHATUSAX. CTyACHT MOJydaeT 3a4eT NpH JOCTUKEHUU perTuHra 60%
U MPU OTCYTCTBUM HECIAAHHBIX WHAMBUIYATbHBIX 3aJlaHUM M KOHTPOJIBHBIX padoT.
MakcuMasnibHasi OLIEHKa 3a BBINIOJHEHUE WHIWBHUAYalbHOrO 3aiaHus - 10 Oayuios.
Onenka 9 ctaBUTCS IPU HATMYUU HapyLIeHU HOpM B opopmiieHnr padboThl. O1ieHka
8 — MpU HAJTUYUU HErPpyOBbIX BBIYUCIUTEIBHBIX OIIMOOK, KOTOpbIE HE MPHUBEIU K
JIO’)KHBIM BBIBOJIaM W HEBEPHOMY MOHUMAaHUIO CyTH paboThl. OueHKa 7 — ciellaHbl
HEBEPHBIC BBIBOJIBI BCJICICTBHE OMMUOKHU B pacueTax, Ipy ATOM HE HApYIIIEHA JIOTHKa
uccienoBanus. OrneHka 6-5— HapylleHa JIOTMKA aHalin3a, OIIMOOYHBIEC BBIBOJIBI.
3azepKKa BBINOJHEHHS WHIUBUAYAIBHOTO MPAKTUYECKOTO 3a/IaHHs Ha OJIHY HEJNIEIIO
mrpadyercs oqHUM OaioM, Ha ABeE - AByMs. [1o ucTedeHun Tpex Helellb ¢ MOMEHTA
BBITIOJIHEHUS 3aJJaHUS B ayIUTOPUH pabOTa HE TPUHUMACTCH.

3azepKKa BBIIIOJHEHUS] WHIMBHAYaJbHOIO NPAKTUYECKOTO 3aJaHus Ha OJHY
HeJento mrpadyercs oJHUM OallsioM, Ha JIBE - ABYMSI.

K 3aueTy pomyckaroTcsi CTYJICHTbI, UMEIOIINE PEUTHHT MO TEKYIIEMY KOHTPOJIIO
60% (10x8x0,6=48 GannoB). MakcuManbHOE KOJIMUeCcTBO OayuioB Ha 3auete — 100 (5
BorpocoB 1o 20 OamnoB). MToroBasi oleHKa COAEPKUT UTOTOBBIA Oalll TEKYIIEro
pelTHHra U CyMMY 0aJJIOB MPOMEXKYTOYHOTO KOHTPOJIS.

o 117 GannoB — HE 3a4TEHO

117 u Gonee OamIOB - 3a4TEHO

7. YueOHO-MeTOAUYeCKOe M HHPOPMAIIMOHHOE O0ecnevyeHne TUCIUTIIIUHBI
7.1 OcHoBHAasl INTEPATypa

l. @aitznues, A. P. [Ipunoxxenre MeTo10B (ppakTaJIbHOTO aHANIM3a, TEOPUU
rpadoB W aHaigM3a CIOXKHBIX CETe K WCCICNIOBAaHUIO BPEMEHHBIX PSIOB
moHorpadus / A. P. ®aiiznues, C. I1. Cugopos, B. A. banam. — Caparos : CI'Y,
2021. — 108 c. — ISBN 978-5-292-04737-7. — TekcT : 3nekTpoHHbIH // JlaHp :
aNeKTpoHHO-O0nbmMoTeuHas cuctema. — URL: https://e.lanbook.com/book/262775

2. MakmanoB, A. B. TexHOJOrMH HWHTEUIEKTYyaJbHOTO aHaIW3a JIaHHBIX
yaeOHoe nocobue / A. B. Makmanos, A. E. XKypasnes. — 2-e u3f., crep. — CaHKT-
[lerepbypr : Jlamp, 2022. — 212 c. — ISBN 978-5-8114-4493-9. — TekcT :

MEeKTpOHHBIN //  Jlanb : anekTpoHHO-OMONMMoTeunas cuctema. —  URL:
https://e.lanbook.com/book/206711
3. [Ipokonenko, H. K. Amnanmutudeckue WHOOPMAIIMOHHBIE CHCTEMBI

MOJJICPKKU TPUHATHS pemieHuit : yueOHoe mocodbue / H. FO. Ilpokomenko. —
Hwxnuit Hosropon : HHI'ACY, 2020. — 142 c. — ISBN 978-5-528-00395-5. —
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Tekct : amekTpoHHbIM // JlaHb : 31ekTpoHHO-OMOMMOTeyHass cucrema. — URL:
https://e.lanbook.com/book/164866

4. Data Science / Francesco Palumbo, Angela Montanari, Maurizio Vichi.
Springer International Publishing AG, 2017 — Texkcrt : anekTpoHHbIH // Springer:
AIEKTPOHHO-OMOIMOTEeUHAs CHUCTEMA. URL:

https://link.springer.com/book/10.1007/978-3-319-55723-6#editorsandaffiliations

7.2 JIon0JIHUTEJIbHAS JIUTEPATYypa

1. beccmepThbiid, M. A. MHTENIEKTYyaabHbIE CUCTEMBI ;| YYEOHUK U MPAKTUKYM
s By3oB/ U. A. beccemepthbiii, A. b. Hyrymanora, A. B. IlnmatonoB. — Mockaa :
NznarensctBO Opaiit, 2022. — 243 c. — (Bricmee o6pazoBanue). — [SBN 978-5-
534-01042-8. — Tekct : anextponnbit // OOpaszoBarenpHas miatdopma FOpaiT
[caitT]. — URL: https://urait.ru/bcode/490020

2. New Advances in Statistics and Data Science / Ding-Geng, Chen
Zhezhen, Jin Gang, Li Yi, Li Aiyi, Liu Yichuan, Zhao. Springer International Pub-
lishing AG, 2017 — Tekct : 3AeKTpOHHBIN // Springer: 31E€KTPOHHO-OMOIMOTEUHAS
cUcCTeMa. URL: https://link.springer.com/book/10.1007/978-3-319-69416-
O#editorsandaffiliations

3. Kpemep, H. III. DxoHoMmeTpuHKa : yUeOHUK U IPaKTUKyM 111 By30B / H.
III. Kpemep, b. A. Ilytko ; mox pemakuuein H. 1. Kpemepa. — 4-e usa., ucnp. u
non. — MockBa : HMzpmarensctBo IOpaiit, 2022. — 308 c. — (Breicuiee
obpazoBanue). — ISBN 978-5-534-08710-9. — Tekct : »IeKTpOHHBIN //
OO6pa3zoBartenbHast matdopma HOpaiit [caiiT]. — URL:
https://urait.ru/bcode/510046

4. DOkoHoMeTpuka : yueOHuk mius By3oB/ W. U. EnuceeBa [u ap.]; mox
penakuueit . . EnuceeBoil. — Mocksa : M3natensctBo FOpaiit, 2022. — 449 c. —
(Bricmiee o6pazoBanme). — ISBN 978-5-534-00313-0. — Texkcr : 371eKTpOHHBINA //
Oo6pazoBatenbHas miatdopma FOpaiit [caitt]. — URL: https://urait.ru/bcode/510472

5. Wickman, H. R for Data Science: Import, Tidy, Transform, Visualize,
and Model Data / H. Wickman, G. Grolemund. - Beijing ; Boston ; Sebastopol :
O'REILLY, 2017.

7.3 MeToanuecKue yKa3aHusi, peKOMEHIAUNH U IPpyrue MaTepuaJibl K
3aHATHAM

1. XapurtoHnoBa, A.E. XpaHwiHila ¥ CUCTEMbl MHTEJUIEKTYaJIbHOIO aHaJIHM3a
naHHbIX: MeToaudeckue ykazanus / A.E. Xaputonosa. — M.: PTAY-MCXA um. K.A.
Tumupssena, 2016. — 25 c.

8. Ilepeyennb pecypcoB HHPOPMAIHMOHHO-TEJICEKOMMYHHUKAIIMOHHOM CETH
«HTEpHET», HEOOXOAMMBIX /IJIS1 OCBOCHUS M CIIUTIIUHbI

1. A3k mporpammupoBanust Python. URL: https://www.python.org/(0TKpbIThIi
JIOCTYT)

2. The R Project for Statistical Computing https://www.r-project.org/ (OTKpbITbII
JIOCTYT)
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3. Amnakonna. URL: https://www.anaconda.com/distribution/(OTKpBITBIH TOCTYT)

4. Odummansubiii cait Poccrata. URL: https://rosstat.gov.ru/ (OTKpBITBINA JOCTYM)

5. Odummansueiii caiit LlentpansHoro banka Poccun. URL: http://www.cbr.ru
(OTKPBITHIN JOCTYM)

6. Bureau of Economic Analysis. URL:

7. MocKkoBcCKas MCKIAYHapOaHaA BaJIIOTHasA

(OTKpBITBINA JOCTYII)
8. Odwunmanbueiii cailt Bcemupnoro 6anka . URL:
(OTKpBITBINA JOCTYIN)

9. OdunmanbHBIN CauT MununcrepcerBa

http://www.bea.gov (OTKpBITBII AOCTYII)

http://www.minfin.gov.ru (OTKpBITBII 10CTYI)

oupxka.

http://www.micex.ru

http:// www.worldbank.org

¢dbuHaHCOB

P®.

URL:

10.0¢unmanpablii  caiit  HarmoHansHOro O10pO 3KOHOMHYECKHX HCCIEAOBAHUN

CIIIA. URL:

http:// www.nber.org (OTKpPBITBII TOCTYII)

9. IlepeyeHb MPOrpaMMHOI0 oOecreYeHnsi U HHPOPMAIMOHHBIX CIIPABOYHBIX
CHCTEM

IlepeyeHb MpOorpaMMHOro odecredeHust

Tabmuma 9

n/n

HaumenoBanue
pa3aesia yueOHoi
JTUCIHUIIINHEI

HaumenoBanue
MPOrpamMmmbl

Tun
NMPOrpamMmbl

ABTOp

I'ox
pa3pabot
KH

Tema 1 «llonsitTME ©  2IEMEHTHI
BpeMeHHOro psfa. KoMIoHeHTs! ypoBHEH
BPEMEHHOTO PSAAA»

Tema 2 «CnyuaiiHple W CTallMOHApHBIE
IIPOLIECCHD)

Tema 3 «lIpumeHeHrne CKOJB3SIIMX
CpPEOHUX Ul CrIakKUBaHWUsSI BPEMEHHBIX
J03;91 (0): 3

Tema 4 «AHanUTHUECKOE BBHIPABHUBAHME
BPEMEHHOTIO psia»

Tema 5 «lIporHosupoBanue Ha OCHOBE
MOJEJIEW BPEMEHHBIX PSIIOB)

Tema 6 «[TonsiTue 00
aBTOPErPECCUOHHBIX MOJIENSIX U MOJAEIAX
CKOJIB3SILEN CPEAHEN»

Tema 7 «ABTOKOppENALMS OCTaTKOB
BPEMEHHOTO PsAA»

Tema 8 «OnenuBaHue Mojejleil ¢
pacnpeesIeHHbIM JJaroM»

pacuéTHas

I‘_
project

2022

Tema 1 «llomgstTme ©W  3JIEMEHTHI
BpEMEHHOTr0 pssia. KoMIoHeHTh! ypoBHEN
BPEMEHHOTO pSIa»

Tema 2 «CnydaiiHble W CTalMOHApHbIE
MPOLECCHD)

Tema 3 «lIpumeHeHHE CKOJB3SIMIMX
CpeAHUX ISl CraXXWBaHUS BPEMEHHBIX
PAIOBY»

Tema 4 «AHAIUTUYECKOE BbIPAaBHHUBAHHE
BPEMEHHOTIO PSAIA»

RStudio

pacuéTtHas

r_
project

2022
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MO/ICJIe BpEMEHHBIX PSIIOBY
Tema 6 «ITonsarue

CKOJIB3SILIEH CPEaHEN»

pacnpeielIeHHbIM JIaroM»

Tema 5 «lIporHosupoBanue Ha OCHOBE

00
ABTOPErPECCHOHHBIX MOJEIAX M MOIEISAX

Tema 7 «ABTOKOppENSIIIUA OCTaTKOB
BPEMEHHOI0 PsJIa»
Tema 8 «OuenuBanue Mojeneu

C

10. Onucanue MaTepuaIbHO-TEXHUYECKON 0a3bl, HEOOXOAUMOM 1151
OCyIIIeCTBJIEHUSI 00Pa30BaTEJIbHOI0 MPOLECCA MO AMCIUIINHE

Tabmuma 10

CeegeHus 00 00eCIIe4eHHOCTH CNIENMATM3HPOBAHHBIMY ayAUTOPUAMHU,
KaOMHeTaMM, JA00pPaTOPUAMHU

HanmMenoBaHue crienuaJbHbIX
NOMeleHu U MOMeINeHNH 1151
CaMOCTOSATEILHOI padoThl (Ne yueOHOT0O
Kopmyca, Ne ayiuTopun)

OCHAIIIEHHOCTH CIENHAJLHBIX IOMEIEHUH 1
NMOMeIeHHUI VISl CAMOCTOSITeILHOI padoThI

1

2

yuebHas ayoumopust 0Jist NPOBeOeHUst 3aHAMUL
JEKYUOHHO20 MUna, y4eoHas ayoumopus Ois
nposedenUs 3aHAMUL CEMUHAPCKO20 Muna, y4eonas
ayoumopust 015 2pynnoGuiX U UHOUBUOYATLHBIX
KOHCYyIbmayuil, y4eonas ayoumopus 0Jisk mexyuwe2o
KOHMPOJISL U NPOMENCYMOUHOU AmmeCcmayuu

—

W

8.

9

Okpad ¢ anekTponpuBoaoM 1 mt. (MuB. Ne558771/2)
[poexkrop 1 mit. (6e3 nuB. Ne) — mproOpeTaics He 3a CHeT
CpPEICTB By3a

Banpanoycroiuussrii mkad 1 mr. (MuB.Ne5S58850/7)
CuctemHblii 6710k ¢ MoHUTOpOM 1 T, (MHB. Ne558777/9)
Crenp «Ceprees Cepreit CrenanoBud 1910-1999» 1 wr.
(MuB.Ne591013/25)

Orrerymmutens nopomkoBeid 1 mr. (MHB. Ne559527)
[onsecHoe kperuteHue k orHeTymmtenmo 1 mr. (MaB. Ne
559528)

Kamrosm 2. (MuB. Ne1107-221225, MuB. Ne1107-221225)
JlaBka 20 mrT.

10. Cton ayautopHsiii 20 mrT.

11. Cron ayis mpenogasatens | mrT.
12.Ctyn 2 mit.

13. Jlocka mapkepHas | mir.

14. TpuOyHa HamonpHas 1 mit. (0e3 uHB. No)

yuebHast ayoumopusi 0ist NPOGeOeHUs. 3aHAMUL
CEMUHAPCKO20 MUna, y4eOHas ayoumopus s
2PYNNOBLIX U UHOUBUOYATLHBIX KOHCYIbIMAYULL,
yuebHast ayoumopusi 0Jist meKyuje2o KOHmMpOoJsi U
APOMENCYMOUHOU Ammecmayuu, nomewjerue OJs
CamocmoamenbHoi pabomol

1.

wRaw

R

Cucremnsrii 6110k Intel Core Intel Core 13-
2100/4096Mb/500Gb/DVD-RW 10 mir. (MuB.Ne601997,
NuB.Ne601998, NuB.Ne601999, NHB.Ne602000,
NuB.Ne602001, MuB.Ne602002, HB.N2602003,
NuB.Ne602004, uB.Ne602005, MHB.Ne602006)
Mownurop 10 mrt. (6e3 nHB. Ne) - mproOperanuch He 3a CHeT
CpEICTB By3a

Mkad 2 mr. (MuB.Ne594166, MHB.Ne594167)

Tymb6a 1 mt. (MaB.Ne594168)

[NonsecHoe kpernenue k oruerymutesno 1 mr. (MaB. Ne
559528)

Ornerymurens nopomkoBelid 1 mt. (MHB. Ne559527)
XKamozu 1 mr. (MuB.NeS551557)

Jlocka MarHuTHO-MapkepHast 1 mT.

Cron 5 wrt.

10. Cton koMnblOTepHBIHA 12 1mT.
11. Cryn oducHsiit 21 mr.
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12. Cetid 1 mr. (6e3 MuB.No).
yuebnas ayoumopus 0Jis nposedenUs: 3aHAMUL 1. Tpubyna nanonsHas 1 mwr. (MaB.Ne 599205)
JIEKYUOHHO20 MUnd, y4eoHas ayoumopus OJis 2. llxad ms noxkymentos 3 mT. (MuB.Ne593633,
npoGeoeHUst 3aHIMUN CEMUHAPCKO20 MUna, yueonas NuB.No593634,11HB.Ne559548/18)
ayoumopust OJist ZPYRNO6viX U UHOUBUOYAbHBIX 3. Bemainka HanonpHas 2 . (MuB.Ne1107-333144,
KOHCYIbmayuil, y4eoHas ayoumopust O1s meKyuie2o NuB.Ne1107-333144)
KOHMPOJISL U NPOMEIICYMOUHOU ammecmayui, 4. XKamro3u 1 mr. (MaB.Ne591110)
nomewenue 0Jisl CAMOCMOAMeNbHOU pabomvl 5. Jlocka MarHUTHO-MapkepHas 1 mr.
6. Crou 15 mT.
7. Cxkametika 14 mT.
8. Cromspro 1 mr.
9. Cryn 2 mr.
Lenmpanvras Hayunas 6uUbIUOMEKA UMEHU YuTanbHbIe 3316l OUOINOTEKU
H.U. )Kenesnosa
Cmyoenueckoe obujescumue KoMHuara 11711 caMOImoAroTOBKH

11. MeToanyeckue peKOMeHIAlMHA 00y4AI0IIMMCS 110 OCBOCHUIO M CIIUTLIUHbI

[Ipuctynass K HM3y4EeHHMIO NWUCLUMIUIMHBI « AHaIu3 BPEMEHHBIX PSAOB Ha
WHOCTPAaHHOM sI3bIk€ B R)», CTyA€HTBI [OKHBI O3HAKOMHUTBCS C Y4YEOHOU
IporpamMMoi, y4yeOHO#, HaydHOM M METOJUYECKON JUTEpaTypoid, MMEIOIIECs B
oubmuoreke PI'AY-MCXA wum. K.A. TumupszeBa, noiaydyutb B OHOJIHOTEKE
PEKOMEHJIOBaHHbIE YYEOHUKH M Y4E€OHO-METOJUYECKUE IMOCOOMS, 3aBECTH HOBYIO
TeTpaab s pabOThI C TEPBOMCTOUYHHUKAMMU.

Kypc mpenycmarpuBaeT, 4TO CTYAEHTHI 00JIaJalOT HEOOXOAMMBIM YPOBHEM
3HaHUU 1O HMH(OpPMATHKE, MATeMaTUKE, PKOHOMHUKE, MPHUXOAST Ha IMPAKTHUECKHE
3aHATHS ~ TMOATOTOBJIEHHBIMM [0 BONpOCaM  JIGKUMOHHOIO  Marepuana.
[Ipeanonaraercsi, 4To CTYIEHT BBIINOJIHAET NPAKTUYECKOE 3aJaHHE B ayIUTOPHH,
noMa oopmIIIeT M TOTOBUTCS MO TEOPETHUECKUM BOIpOCaM K 3amuTe paboThl Ha
CJIEIYIOLLEM 3aHSITHH.

Buabl u popmbl 0TPAOGOTKH NPONYIIEHHBIX 3aHATHH

CTyneHT, TNPOMYyCTHBIIMA 3aHATHS OOS3aH CAMOCTOSITENIBHO BBITIOJIHUTH
cooOmieHre (MPE3eHTALMI0), PACCMOTPEHHYIO Ha MPAKTUUYECKOM 3aHATUU U
MOJITOTOBUTHCS MO KOHTPOJBHBIM BOMPOCAM K 3alIuTe PadOThl B paMKaX YacoB
KOHCYJIbTALIHM.

12. MeToanvecKkue peKOMEHAALMH MPENoAaBaTesIM 110 OPraHU3aAlun 00yUeHu st
10 JUCIUIIJINHE

KommiekcHoe OCBOe€HHME CTyJIeHTaMH Y4eOHOM AMCHUIUIMHBI «AHAIN3
BPEMEHHBIX pPSAJOB Ha MHOCTPAHHOM s3blke B R» mpeamosaraer u3ydeHHe
MaTepUayioB  JICKIUH, PEKOMEHAYeMOW  Y4eOHO-METOJAMYECKOW  JIUTEepaTyphl,
MOJIFOTOBKY K MPAaKTUYECKUM 3aHATUSAM U JICKIUSM, CAMOCTOSITENIbHYIO paboTy mpu
BBIIIOJIHEHUH MTPAKTHYECKUX 3a1aHUI, TOMAIIHHUX 33JIaHUN.

Ha nepBom 3aHATHH NPENOAABATEND 3aKPEIUISET 32 KaXKIbIM CTYJIEHTOM HOMED
BapUaHTAa JIJIsl BHINOJIHEHUS! MHIUBUAYAIbHBIX pa0doT (Kak mMpaBuio, HOMEp BapHaHTa
COOTBETCTBYET MOPSAKOBOMY HOMEpPY CTYyIEHTa B >KypHalle mnpenopasatesns). [lo
KOKI0M HMHAMBUAYaJIbHON paboTe OKHA ObITh MOCTABIICHA OLICHKA MO (akTy ee
3aIIMUTHL. 3aIUTy PEKOMEHAYETCS IMPOBOJAWTH HA CIEAYIOUIEM IOCJE IOJyYECHUs
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AaHHS UCXOMHBIM HaHHKM BapHanTa cryxenta. Takim 0GpasoM, JCKII0YaeTcs BEpo-
ATHOCTB IJIaruara.

B pamkax xypca npenycmorpensi hopmer paGoTsl CTyICHTaMH B MallbIX IPYT”
flax, OPHEHTHPOBAHHBIE Ha pa3BHTHE HABHIKOB B3aUMONEHCTBHA Y CTy/€HTOB IPH
PEIIEHIH IPOYECCHOHANBHBIX 3a1aY.

Ilpenionasatens pmomxen crumymmpoBaTh CTYAEHTOB K 3aHATHIO Hay1HO-
HCCJIE0BATENBCKON paboTOM, M3ydeHHI0 HAyYHOM 3KOHOMETPHYECKOH JTUTEPATYPhL,
B T.4. OT€YECTBEHHOM U 3apyOe)xHOM MEPHOUKH.

CTyZeHT MOXeT NpOBeCTH COBCTBEHHOE CTATHCTHYECKOE HAOIOAeHHe 32 o7
IIHAIBHO-3KOHOMUYECKUMH SIBJICHHSAMH, TIPEICTABISIOMME €ro HaydHbIH HHTEPEC,
IIOCTPOUTH CTATUCTUYECKYIO MOJIENb, CAENaTh IPOr€o3. B ciy4ac HajJIeXallero Ka-
4eCcTBa, €ro pabora MOXET OBITh 3acilylllaHa Ha HayYHOM KpPY¥KKE Kaeappl WM ’i
CTyI€HYEeCKOH Hay4HOl KoH(epenuuu. Ilo pemerno Kapeapsl, CTydEHTHI, 3361{;;(-
IIHe TIPH30BBIE MECTA HA HAYYHBIX CTYHEHYECKUX KOH(epeHIHIX, MOTYT GEEELG

AaTbCia OT CAa4Hu 3a4yeTa 110 JUCUHUIIIHUHE.

/
IIporpammy paspa6orau (u): | y /4

Xapuronosa A.E., K.3.H., TOUEHT Jfionnucs)



PEIIEH3UA

Ha padouyro nporpammy Aucuumiinabl 51.B.J1B.01.01 «AHa/13 BpeMeHHBIX PsiI0B Ha
WHOCTPAHHOM si3bIKe B R»
OIIOII BO no nanpagjennio 09.04.02 «ndopmanuoHHbIe CHCTEMBbI U TEXHOJIOTHID,
HanpasjeHHocTh «Hayku o nannbix (Data Science)»
(kBanmuukanus BBITYCKHUKA — MarucTp)

KonomeeBa Enena CepreeBHa, noueHT kadeapsl ¢unancoB ®I'bOY BO r. Mocksbl
«PTAY-MCXA umenu K.A. TumupsizeBa», KaHIUJaTOM SKOHOMHUYECKUX HAyK (Hajiee Mo TEKCTY
PELIEH3EHT), IPOBECHA peLieH3usl pabouell IporpaMmbl JUCLMILUIMHBI «AHaJIN3 BPEMEHHBIX PSJI0B
Ha nHocTpaHHoM s3bike B R» OITOIT BO no nanpasnenuto 09.04.02 « Uugopmayuornvie cucmemol
u mexHonocuu», HanpabneHHOcTh «Hayku o pgamabeix (Data  Science)» (maructpuar)
paszpaboranHoii B PI'BOY BO «Poccuiickuii rocynapcTBEHHBIN arpapHbiii yHuBepcuTeT — MCXA
umenu K.A. TumupsizeBa», Ha Kadenpe CTaTUCTUKUA U KUOEPHETUKH (pa3paboTyuk — XapUTOHOBA
AnHa EBrenbeBHa, KaHIUIAaT YKOHOMUYECKUX HAYyK, TOIEHT Kadeapbl CTATUCTUKH U KHOSPHETHKH).

PaccmoTpeB mpeicTaBiieHHbIE Ha PELEH3MPOBAHME MAaTEpUalbl, PELEH3EHT IMpHILe] K
CJIEIYIOLUM BBIBOJAM:

1. IlpenbsiBnenHas paboyasi ImporpaMMa JUCHUIUIMHBI «AHajIU3 BpPEMEHHBIX pSAJOB Ha
WHOCTpaHHOM si3bike B R» (manee mo tekcry Ilporpamma) coomsemcmesyem tpedboBanusm OI'OC
BO mno wnanpasnenuto 09.04.02 «Unpopmayuonusvie cucmemvr u mexnonocuuy. lIporpamma
codepoicum BCE OCHOBHBIE pa3JieNbl, coomseemcmayen TpeOOBAHUSIM K HOPMAaTHBHO-METOANYECKUM
JIOKYMEHTaM.

2. llpeacranennas B [Iporpamme axmyansnocms y4eOHOW IUCUUIUIMHBI B paMKax
peamuzauuu OIIOII BO re nodaexxcum commenuro — MUCUMIUIMHA OTHOCUTCS K TUCHUILIMHAM TIO
BbIOOPY uacTH, GopMHupyeMoll ydacTHHKamMH 0Opa3oBaTeNbHBIX OTHOIIEHUH Y4eOHOTo NMKIA —
b1.B./IB.

3. IlpencraBiennsle B [lporpamme wuenu NUCUUIUIMHBL coomeemcmeyiom TPeOOBAHUAM
®I'OC BO nampasnenus 09.04.02 «HUngopmayuonnuvle cucmembvi u mexHoI02UUY.

4. B coorBerctBuu ¢ IIporpamMmoil 3a AMCUMIIMHOW «AHaluW3 BpPEMEHHBIX PSJIOB Ha
MHOCTPaHHOM s3bIKe B R» 3akpenneno 3 komnemenyuu (8 unouxamopog). Jlucuuninmza «AHanu3
BPEMEHHBIX PSJIOB Ha MHOCTpaHHOM si3blke B R» m mpexacraBnenHas Ilporpamma cnocodmua
peanu306ams UX B OOBSBICHHBIX TPEOOBAHUSX.

5. O6mas Tpyao€MKOCTh JUCIUILIMHBI « AHAJIN3 BPEMEHHBIX PSAJA0B Ha HHOCTPAHHOM SI3bIKE
B R» cocraBiser 2 3auérHble eAuHuUIb! (72 yaca/u3 HUX HpaKkTUYecKas MOJArOTOBKa 4 4.).

6. Wudopmainus o0 B3aMMOCBS3M H3Y4YaeMbIX JUCIUIUIMH M BOIPOCAM HUCKIIIOYEHHS
IyOnupoBaHUS B COJEp’KaHWUU AMCLIUILIUH coomegemcmeyem AEUCTBUTENbHOCTU. JUCUUIUIIMHA
«AHanu3 BpPEMEHHBIX pSAJOB Ha HWHOCTPAHHOM s3bIkeé B R)» B3auMocBsizaHa C JApyrumu
mucuumuimHiamu OITOIT BO u YueGHoro mimana mo HamnpasieHuto 09.04.02 «Ungopmayuonnvie
cucmemvl U MexHoa02UU» ¥ BO3MOXKHOCTh 1yOJIUPOBaHUs B COJIEPKaHUU OTCYTCTBYET.

7. lIlpencraBnennass  IlporpamMma  mpenmonaraer  MCHOJb30BAaHHUE  COBPEMEHHBIX
00pa30BaTeNbHbIX TEXHOJOTUH, HCHOJb3yeMble MpPU pealu3aluy pPa3IWYHbIX BUIOB y4eOHOMU
paboTtbl. @opMbI 00pa3zoBaTEIbHBIX TEXHOJIOTHI_coomeemcmeayom ciennuke AUCUUTUINHBL

8. Ilporpamma IUCHMIUIMHBI «AHQJIW3 BPEMEHHBIX DPsIOB HA MHOCTPAHHOM s3bIKE B R»
IperoiaraeT 3aHATHs B UHTEPAaKTUBHOU dopMme.

9. Bugpl, comepxaHue U TPYAOEMKOCTh CaMOCTOSITEIBHOW pabOTHl  CTYJEHTOB,
npezcTaBieHHble B IIporpamme, coomeemcmeyiom TpeOOBaHUSIM K TOATOTOBKE BBITYCKHHKOB,
comepxammmcsi Bo DI'OC BO wnampanenuss 09.04.02 «Hnpopmayuonnvle cucmemvt u
MEXHONOUUN.

10. IlpencraBnennbie u onrcaHHbie B [Iporpamme GpopMbl mekywyeti OIEHKH 3HaHUH (OTpoc,
Kak B (¢opme OOCyXJeHHUS OTAEIbHBIX BOINPOCOB, TaK M YyYacTHE B JICJOBBIX  HUIpax),
coomsemcmagyiom creupuKe TUCHUILUIUHBI U TPEOOBAHUSIM K BBIITYCKHUKAM.

dopMa NPOMEKYTOYHOIO KOHTPOJIS 3HAHUM CTYAEHTOB, IpenycMorpeHHas [Iporpammon,
OCyIIecTBIIsieTCsl B opMe 3aueTa ¢ OICHKOM, UTO coomeemcmeyen CTaTyCy TUCIUIUIMHBI, Kak
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HOro 1ukna - B1.B.JIB ®I'OC BO wanpasnenus 09.04.02 « HngpopmayuonHoie Cucmembl U Mexno-
Jo2uuy.

®opMbI onenku 3naHMi, npencTasicHHbe B IIporpamme, coomeemcmeyom crieruduke
AMCUHMIUTMHBL M TpeGOBAHKUSM K BBITYCKHHKAM.

11. VuebHo-MeTommyeckoe obeciedenue TMCUMIUIMHBI PEICTaBIeHO: OCHOBHOH JIMTE-
paTypoii — 4 ucrounuka (6a30BbIif yUeOHHUK), JONOTHATENLHOR JIMTEPATYPOH — 5 HaNMEHOBaHHH,
Wnreprer-pecypest — 10 nerounnkoB U coomeemcmeyem tpedosanusiv PIOC BO nanpasiieHus
09.04.02 « Hngpopmayuonmvie cucmemvl u MeXHON02UUY.

12. MarepunansHo-TexHu4ecKoe 00ecrnedeHue MMCUUILTHHBI COOTBETCTBYET crieruduke
JMCIMILIAEB «AHATH3 BPEMEHHBIX PAZI0B Ha HHOCTPaHHOM si3bIke B R» 1 o0ecreunBaeT HCnob30-
BaHHE COBPEMEHHBIX 06pa30BaTebHbIX, B TOM YHMC/IE HHTEPAKTUBHBIX METONOB 00y YeHHS.

13. Metonuueckue  peKkOMEHJAlMM  CTYJAEHTaM M METOAMYECKHE  PCKOMCH[IALMH
NpenoiaBaTesnsM mo opraHu3anuu o0ydeHHs 10 JUCHMIUIMHE JAI0T MPEACTABICHHUE O crierpuke
00y4eHHs IO TUCLUIIIHHE «AHATH3 BPEMEHHBIX PAZIOB Ha HHOCTPAHHOM S3BIKE B R».

OBIIME BBIBO/IbI

Ha ocHOoBauMyM npoBeieHHOro PeLeH3uPOBAHUS MOXKHO CHENATh 3aKIFOUIEHHUE, ITO XapaKTep,
CTPYKTypa ¥ copepxxanne paboyeil mporpaMMbl JUCLUHILIAHBI « AHAJIM3 BPEMEHHBIX PAJOB Ha HHO-
CTpPaHHOM si3bike B R» OITOIT BO no Hanpasnenuio 09.04.02 «Hngopmayuonnsie cucmemol u
mexrono2uuy, Hanpasnennocts «Haykn o nannpix (Data Science)» (xBaTMpUKALUA BBITYCKHHKA

— MarueTp), paspaGoTanHas XapuTtoHOBOi A. E., X.3.H., J01eHTOM KadeApbl CTATUCTAKH H Kuodep-
HETHKH, COOTBeTCTBYeT TpeGopanusam ®I'OC BO, coBpemMeHHBIM TpeOOBaHHAM SKOHOMUKH, PEIHKA

TPYyZa ¥ MO3BOJIMT NpH €& pealu3aluy yCIemHo 00geneunTh ¢dopmupoBaHHE 3asBIICHHBIX KOMIIC-
TECHUHWH.

Penensent: Konomeesa E.C., nouent kadeApet punancos ®PI'bOY BO «Poccuiickuit rocyaapet-
BEHHBIN arpapHbIH YHUBEPCHUTET — .A. TumupsizeBay, KaHIUAAT IKOHOMUIECKUX

HayK L6 »  OL 202/°T.
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