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AHHOTAIMA

paboueii mporpaMmmbl y4eOHOM JUCHUIINHbI
b1.B./IB.03.01 «MoaenupoBaHue BpeMEHHBIX PSI/IOB HA HHOCTPAHHOM SI3BIKE»

JJIS1 HOATOTOBKH 0akasaBpoB no HanpasJjeHuio 09.03.02 «MupopmanuoHHbie
CHCTEMBbI H TEXHOJIOTHW» 110 HanpaBjeHHOcTH «KoMnblOTepHbIe HAYKH U
HHTE/UIEKTYaIbHbINA aHaau3 J1aHHbIX (Computer Science & Data Mining)»

He.]'lb OCBOCHUA AUCHUIIJIUHBI: ]_[eJ'IBIO AUCIHHUIIIINHBI «MOI[CJ'II/IPOBaHI/Ie
BPpCMCHHLBIX PAJOB Ha HWHOCTPAHHOM SA3BIKEC» ABIACTCA OCBOCHHUEC CTYACHTAMHU
TCOPCTHUCCKHUX W IPAKTUICCKUX 3HAHUU U HpI/IO6peTeHI/Ie YMCHI/Iﬁ U HABBIKOB B
MMPOBCACHUN AHAJIM3 BPCMCHHBIX PAJOB C HUCIIOJb30BAHUCM I/IH(I)OpMa]_II/IOHHBIX
TEXHOJIOTUH HJI1 OCYHICCTBIICHUA I[GHOBOfI KOMMYHUKAIIUN B YCTHOﬁ U MUCbMEHHOU
dbopmax Ha rocygapcTBeHHOM s3bike Poccuiickoit denepannu U1 MHOCTPAHHOM(BIX)
s3bIKe(ax).

MecTo AUCHMIUVIMHBI B Y4eOHOM IIaHe: BKJIIOYCHA B 4acTh, (POPMHUpPYyEMYIO
y4acTHUKaMHU O0Opa30BaTENIbHBIX OTHOIICHWH (JAMCIUIUIMHA O BBIOOPY) y4eOHOTO
wiana no HampasieHuto noArotoBku 09.03.02  «MHbopMalMOHHBIE CHUCTEMBI U
TEXHOJIOTHUN).

Tp66OBaHI/Iﬂ K pe3yjgbTrartaM oO0CBOCHMS JAHUCHMILIMHBI: B PE3YJbTAaTC
OCBOCHHUS JUCHMUIUIMHBI (OPMHUPYIOTCA CIIEAYIOIINEe KOMIETEHIMU (MHIUKATOPHI):
YK-4( YK-4.2, YK-4.3); I[1Koc-8 (ITKoc-8.1, ITKoc-8.2, TTKoc-8.3); ITKoc-9 (ITKoc-
9.2, [IKoc-9.3)

KpaTlcoe coaecpKaHUEC JUCHHUIJIMHBI. Ilondatue u »JIEMEHTHI BPCMCHHOTI'O
pana. KoMmnoHeHTBl ypoBHeW BpeMeHHOro psiga. ChydailHble W CTallMOHApHBIE
IMPpOnCCCHhI. HpI/IMGHCHI/Ie CKOJIB3AIIUX CPCIHUX A CTJIAKMBAHUA BPCMCHHBIX PAIOB.
AHQJIMTUYECKOE BBIPAaBHUBAHME BpeMEHHoOro psana. IloctpoeHne Mojeneit
BPEMEHHBIX PSIIOB U IPOTHO3UPOBAHHUE.

The concept and elements of a time series. Components of the levels of the
time series. Random and stationary processes. Application of moving averages for
smoothing time series. Analytical alignment of the time series. Construction of time
series models and forecasting.

OO0masi Tpya0eMKOCTh JMCHMIUIMHBI COCTABJISAET. 3 3aUCTHBHIC CIMHUIIBI
(108 gacos).

IIpoMe:RyTOUHBIN KOHTPOJIb: 3a4ET C OLICHKOM.



1. lleab ocBOeHHUSI JUCHUILIHHBI

Henbro aucuumauuabl «MoaenrpoBaHUE BPEMEHHBIX PsJIOB HA MHOCTPAHHOM
SI3bIKE» SIBJISIETCS OCBOCHHE CTYACHTAMH TECOPETUUECKUX U MPAKTUUYECKUX 3HAHUU U
NpuoOpeTeHHe YMEHUN M HAaBBIKOB B MPOBEJACHUU aHAIU3 BPEMEHHBIX PSJIOB C
HCIIOJIb30BaHUEM HMH(GOPMAIMOHHBIX TEXHOJOTUM IS OCYIIECTBJICHHUS J1€JI0BOM
KOMMYHHMKAIlUM B YCTHOW M THCbMEHHOW (opMax Ha TOCYAapCTBEHHOM SI3BIKE
Poccuiickoit deneparuy 1 MHOCTPAHHOM(BIX) sI3bIKE(aX).

2. MecTo TMCUMILUIMHBI B Y4eOHOM Mpouecce

JNucnumvaa «MojenupoBaHue BPEMEHHBIX PSJIOB HA MHOCTPAHHOM SI3BIKE»
BKJIFOYEHA B 4YacTbh, (POpMUpPYEMYIO0 y4aCTHHKaAMHU 0Opa30BaTEIbHBIX OTHOLICHUM
(mucummauHa 1O BBIOOPY) yueOHoro mmiaHa. JlucuuruimHa «MoaeaupoBaHue
BPEMEHHBIX PSJIOB HAa HHOCTPAHHOM $3BIKE» PEAJIU3YeTCs B COOTBETCTBHU C
tpeboBanusamu OI'OC BO, mpodeccuonansroro cranaapta, OIIOIl BO u Yuebnoro
rana no Hanpasienuto 09.03.02 «MudopmanimoHHble CUCTEMBI M TEXHOJIOTHH».

[IpenmecTByromuMu KypcamMu, Ha KOTOPBIX HEMOCPEICTBEHHO Oa3upyercs
TUCHUIUIMHA «MoJemupoBaHUEe BPEMEHHBIX PSAIOB HAa HWHOCTPAHHOM  SI3BIKE»
saBisitorest «JIuneliHas anrebpa», «MaremaTUdyeckuil aHanu3y», «MaremaTudeckast
CTaTUCTHKa», «Teopusi BEpOATHOCTEI», « ANTOPUTMHU3ALUS U TIPOrPAMMUPOBAHUE»,
«AHanu3  DKOHOMHUYECKMX  JaHHBIX C  HCIOJb30BAHHUEM  COBPEMEHHBIX
MH(POPMAIIMOHHBIX TEXHOJIOTUH HAa MHOCTPAHHOM S3BIKE», «AHAIN3 Y3KOHOMHUYECKHUX
JAHHBIX C UCTIOJb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOIOTHIA» .

JucuumrHa «MoaenupoBaHUE BPEMEHHBIX PSAIOB HA MHOCTPAHHOM SI3BIKE»
SBJISIETCS. OCHOBOIOJIATAIOIIEH ISl M3YYEHHUs CIENYIOIUX AUCUUILIMH. «PacueTHo-
rpaduyueckas craTucTuka B cpene R Ha HMHOCTpaHHOM si3bike», «PacueTHo-
rpaduyeckas craTucTuka B cpene R », «bonpmme ganHbie», «HTEIIEKTYaIbHBIN
aHaJIu3 JaHHBIX M CTAaTUCTMKA HAa HWHOCTPAHHOM s3blKe», «VHTEIIeKTyaabHbIN
aHaNMM3 JAHHBIX U CTATUCTUKA», «AHaIN3 OAHKOBCKHUX JAHHBIX C HCIOJIH30BAHUEM
NAKETOB MPUKIAIHBIX CTAaTUCTHUYECKUX TMPOrpaMM Ha HMHOCTPAHHOM SI3BIKEY,
«AHanu3 OaHKOBCKMX JIaHHBIX C HCIIOJIb30BAaHUEM TIAKETOB  MPHUKJIAJTHBIX
CTATUCTUYECKUX MPOTPAMM.

PaGouas mporpamma auciuIuinHbl «MoJearupoBaHUe BPEMEHHBIX PSIOB Ha
MHOCTPAHHOM SI3bIKE» ISl MHBAJIUIOB U JIUI[ C OIPAaHHMYECHHBIMH BO3MOXKHOCTSIMH
3I0POBBSI  pa3pabarTbiBacTCS  WHIUBHAYaJIbHO C  y4€TOM  OCOOCHHOCTEH
MCUXO(PU3NIECKOTO PA3BUTHSA, WHIWBUIYAIBHBIX BO3MOXKHOCTEH U COCTOSHUS
3I0POBBS TAKUX O0YYarOLIUXCHI.

3. [lepeyeHb MJIAHNPYEMBIX Pe3yJIbTATOB 00YUYE€HUsI 1O TUCUMIUINHE,
COOTHECEHHBIX C IJIAHUPYEMBIMH Pe3yJIbTaATAMH OCBOEHHMS 00pa30BaTeIbHOI
NporpaMmbl

OOpazoBarenbHbIE PE3YJAbTaThl OCBOSHHS JIUCIUIUIMHBI  O0ydYarommMcs,
npeicTaBiaeHbl B Tabmwmie 1.



4. CTpyKTYypa M coaepkaHue JUCHUILIUHbI

4.1 Pacnpenesienne TPy10éMKOCTH IMCHMILJIMHBI 110 BUIaM padoT
10 ceMecTpam

O6mas Tpya1o€MKOCTh TUCHUIUIMHBI cocTaBisieT 3 3ad.ea. (108 gaca), ux pac-
npeesieHre 1o BUAaM paboT ceMecTpaM MpeicTaBIeHo B Tadaune 2.



TpeOoBaHus K pe3yJibTaTaM OCBOCHHUS Y4€OHOM TUCHMILIMHBI

Tabnura 1

Ne Kon Conepxxanue B pesynbrare nzyueHus: yaeOHOW MUCIMILIAHBI 00yJaromuecs
[/py | KOMIIETE | KOMITETEHIIMH (nnnm e€ WNHaukaTopbl KOMIIETEHIUI JIOJIKHBIL:
15000707 4acTH) 3HaTh YMETh BJIAJIETh
1. |VK-4 Criocoben VYK-4.2 YMeTh: IpUMEHSATh Ha IPAKTUKE IIPUMEHATH HA
OCYILIECTBIISTh JIEIOBYI0 KOMMYHHUKAILIMIO B YCTHOM H MIPAKTHKE JETIOBYIO
JIEJIOBYIO MMCbMEHHOM (hopMax, METOAbI U HaBBIKH KOMMYHHKAIIUIO B
KOMMYHHKAIUIO B JIEIOBOTO  OOLIEHUS] Ha pPYCCKOM U YCTHOM U
YCTHOM ¥ MUCBMEHHOM | MHOCTPAHHOM SI3BIKaxX MUCbMEHHOM popmax
¢dbopmax Ha IIPU aHAJIN3e
rocy/lapCTBEHHOM BPEMEHHBIX PSAJIOB Ha
a3pike Pocculickon MHOCTPAHHOM SI3bIKaxX
denepanuu U
2. I/IHOCTpaHHOM(BIX) Bnanerrs: HaBLIKAMH YTEHUS U rnepesoaa HaBBIKAMU YTCHUS U
A3bIKE(aX) TEKCTOB Ha MHOCTPAHHOM s3bIKE B 1iepeBo/1a TEKCTOB Ha
npoheccHoHaATbHOM o01IeHNH; WHOCTPAHHOM SI3bIKE B
HaBbIKAMU JICJIOBBIX KOMMYHUKallUl B po(eccHOHATLHOM
YCTHOM W TNHMCbMEHHOM (¢opme Ha OOLIEHNH ; HABBIKAMU
PYCCKOM M HMHOCTPAaHHOM  SI3BIKax; JIEJIOBBIX
METOJIMKOM COCTABJICHHUS CYXKIEHHUSA B KOMMYHHKAaIUH B
MEXJIMYHOCTHOM [IEJIOBOM OOLICHWU Ha YCTHOM ¥ MMCbMEHHOMN
PYCCKOM M MHOCTPAHHOM SI3bIKaX dbopme Ha pycCcKOM
A3bIKE B chepe aHanuza
BPEMEHHBIX PSAJOB Ha
MHOCTPAaHHOM $I3bIKaX
3. |IIKoc-8 |CnocoOHOCTh I1Koc-8.1 3HaTh: OCHOBBI TEXHOJIOTHH COBPEMEHHBI
IIPOBOJUTH AHAJIU3 IIPOM3BOJICTBA MPOAYKIUHU CEIBCKOTO e
JAHHBIX C XO03511ICTBa; TEOPUIO U METOJIOJIOTHIO IIPOrpPaMMHBI
HCII0JIb30BAHUEM JMCLUIUIMH SKOHOMUYECKOT0 IpOpHiIs | € CpeacTBa
MH(POPMAIMOHHBIX (3KOHOMMKA, OyXTanTepCcKHil yuer, BU3yaJIN3alH
TEXHOJIOTHH B 001aCTH | CTaTHCTUKA, PUHAHCHI U p.); Y JTaHHBIX
CEeNIbCKOTO X03siicTBa, | MH(pOpPMAIMOHHbBIE TEXHOJIOTUHU aHAIN3a | BPEMEHHBIX




9KOHOMHKH,

OyXrajTepckoro y4era,
CTaTUCTHKH, (PUHAHCOB

U JIp.

JaHHBIX; HCTOYHUKHU I/IH(bOpMaI_[I/II/I JJIS
podecCHOHATEHOM IS TEIIbHOCTH

PSIOB;
OCHOBEI
POrpaMMHUP
OBaHMUS;
CIocoObI 1
CpeacTBa
cbopa
CTaTHCTUYEC
KO
uH(popManuu
JUTSE
npodeccuoH
aJbHOU
JESATEITLHOCT
u.

[TKoc-8.2 Ymerts: cobupaTh
MHGOPMAIIHIO TS IPOBENICHHS aHAIN3A;
yCTaHaBIIMBATh MPUIUHHO-
CJICZICTBEHHBIC CBSI3U MEKIY
NpU3HAKaMU; BRIOUPATh U IPUMEHSITh, B
TOM YHCJIE C UCTIOJIb30BaHUEM
COBPEMEHHBIX HH(POPMAITUOHHBIX
TEXHOJIOTUH, METOIbI aHAJIM3a JJAHHBIX;
JIeTIaTh BBIBOJIBI HA OCHOBE
IPOBE/ICHHOTO aHAIN3a JIAaHHBIX

MIPOBOAMUTDH PacyueThl U

rpadudecKku
NPECTaBIIATh
JTAHHBIC BPEMEHHBIX
PSIIIOB C
UCTIOJIb30BaHUEM
SI3BIKOB
IPOrpaMMHUPOBAHUS;
PUMEHSTh
UH(POPMAIIMOHHBIC
TEXHOJIOTUU IS
cbopa, 06paboTKH 1
aHaNM3a JIaHHBIX,
UHTEPIPETHPOBATH
MOJTy4YeHHbBIE
pE3yIbTaTHI.

[1IKoc-8.3 Brnaners: MeTOIOJIOTHEN U
HaBBIKaMU TIPOBEJICHHSI aHAJM3a JTaHHBIX
C MCTOJIb30BaHNEM MH()OPMAITMOHHBIX

HaBbIKaMU IMPOBCACHUA
aHaJIn3a BPECMCHHBIX
pPAAOB U BU3YyAJIN3allUN




TEXHOJIOTHI B 007aCTH SKOHOMHUKH, B
TOM YHUCJIE€ DKOHOMUKHU CEITHCKOTO
X034UCTBA

JTAHHBIX C
HCI0JIb30BAHUEM
MH(OPMALUOHHBIX
TEXHOJIOTUH B 00J1aCcTH
HKOHOMUKH.

ITKoc-9

Cnocoben
OCYIIECTBIISATh
pa3paboTKy, OTIAAKY U
pedakTOpUHT Ko/1a
MIPOTPAMMHOTO
obecrieyeHus,
HWHTETPaIUIo
MPOTPAMMHBIX
MOJIyJIE U KOMIIOHEHT,
B TOM YHCJIC
B3aMMO/ICHCTBYIOIIUX C
BHEIIHEW CpeIoH,
cpencTBamMu
BBIOPAHHBIX S3BIKOB
MIPOTPpaMMHUPOBAHUS

ITKoc-9.2 YMers: HCIIOIB30BaTh METOIBI
U preMbl popManu3aluu u
QITOPUTMHU3AIMY TIOCTABIICHHBIX 33134,
WCIIOJIb30BaTh MTPOTPAMMHBIC PO TYKTHI
TS TpaIecKOT0 0TOOpaKEeHUS
QITOPUTMOB; IIPUMEHSATH CTaHIAPTHHIE
QITOPUTMBI B COOTBETCTBYIOIIHX
00J1aCTsIX; IPUMEHSTH BRIOpAHHBIC
SI3BIKH IPOTPAMMHPOBAHUS JITSI
HaIMMCaHMS TPOrPaMMHOTO KOJa;
HCIIOJIb30BaTh BHIOPAHHYIO CpeIy
MIPOTPaMMHUPOBAHUS;, TIPUMEHSATH
WHCTPYMEHTAPUM JIJIs1 CO3TaHUs U
aKTyaJIM3alui UCXOJHBIX TEKCTOB
MIpOrpamMM; BBISIBIIATH OIIMOKH B
IPOrpaMMHOM KOJI€, HHTEPIIPETUPOBATH
coo00I1IeHusa 00 oIIOKax,
IpeIyNpexICHuUs, 3aUCU
TEXHOJIOTMYECKUX JKYPHAJIOB;
MPUMEHSATHh METOIbI U IPUEMBI OTIAJIKH
IPOrpaMMHOTO KOJIa

PUMEHSTH SI3BIK
IpOrpaMMUPOBAHUS
Python s
HaIKMCaHUs
IPOrPaMMHOTO KOJia
JUTS. MOJICTTUPOBAHUS
BPEMEHHBIX PSI0B

[1Koc-9.3 Brnagers HaBbIKAMU;
cocTaBnieHus: (OpMaTH30BaAHHBIX
OTIMCAaHUM pelIeHUH MOCTaBICHHBIX
3a/1a4 B COOTBETCTBHUH C TPEOOBAHUSIMHU
TEXHUYECKOTO 3aJ]aHusl; pa3paboTKu
QITOPUTMOB PEIIEHHUSI TIOCTABJICHHBIX
3a/1a4 B COOTBETCTBHUH C TPEOOBAHHSIMH
TEXHUYECKOTO 3aJaHHsI WU IPYTHX

HaBBbIKaMHM CO34aHHA
MporpaMMHOTIO KOJla B
COOTBCTCTBHU C
TCEXHUYCCKHUM 3aJaHUCM
B 00J1aCTH aHAIM3a U
MOJCIIMPOBAHUSA
BPEMCHHBIX pAO0B




MPUHSATHIX B OpraHu3alliid HOPMaTUBHBIX
JOKYMEHTOB; CO3JaHUs IPOrPaMMHOTO
KOJIa B COOTBETCTBUU C TEXHUYECKUM
3a/1aHleM (TOTOBBIMH
crienu(UKAIUSIME ); OTITUMH3AIUN
IIPOTPAMMHOT0O KOJIa ¢ MCIIOJIb30BaHUEM
CHELNAIU3UPOBAHHBIX IPOTPAMMHBIX
CPENICTB; aHAJIN3a U IPOBEPKHU
HCXOJIHOTO IPOTPaMMHOTO KOJa;
OTJIAJIKU MIPOTPaMMHOI0 KOJIa Ha YPOBHE
MIPOTPaMMHBIX MOJYJIEH U
MEXMOIYIbHBIX B3aUMOJICUCTBUN U
B3aMMOJICHCTBUN C OKPYKEHUEM
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TabOnuia 2
Pacnpenesienne Tpy10éMKOCTH TUCIMIUIMHBI 10 BUJAM padoT Mo ceMecTpam

TpyaoémkocTh Beero/*

Buj y4e6Hoii paGoTsI wac B T.4. 110 ceMecTpam
4 5
OO0masi TpyA0€MKOCTb JUCITUTUIMHBI 10 108 36 79
yueOHOMY TUIaHy
1. KonTakTnas padora: 10,35/2 2 8,35/2
AyautopHasi pabora 10,35/2 2 8,35/2
8 MoM yuciue:
aekyuu (J) 4 2 2
npaxkmuueckue 3auamus (113) 6/2 6/2
KOHMAKMHas paboma Ha nPpomMescymo4HoM
xonmpone (KPA) 0,35 0,35
2. CamocrosiTtesqbHast padora (CPC) 97,65 34 63,65
camocmosmenvHoe usyyeHue pazoenos,
Camono02omosKa (npopabomka u noemopeHue
JeKYUOHHO20 MAMepuand u Mamepuana 93,65 34 59,65
VUEOHUKO8 U YUeOHbIX NOCOOUL, NO020MOBKA K
NPAKMUYLECKUM 3AHAMUAM U M.0.)
Iloocomoska k 3auemy ¢ oyeHKoU (KOHMPOb) 4 4
By nmpoMexyTo4HOTO KOHTPOJIS: Bauem ¢
OYEeHKOU
* B TOM YHCIIE TIPAKTHYECKas TIOATOTOBKA.
4.2 Conep:kaHue IMCUUNIMHBI
Tabmuna 3
TemaTnuecknii MIaH y4e0HOM JUCHUIINHbBI
AynuTopHasi
HaumeHoBaHue pa3/iesioB U TeM JUCIUTLIMH padora Breayauro
(ipymEEHo) Bcero J n3 | 1Kp pHasi
BCEro padora CP
/*
VYcraHoBOYHAS JIEKIIUA 36 2 34
Hroro 3a 4 cemectp 36 2 0 0 34
Tema 1 «IloHsATHE U 3JIEMEHTBI BPDEMEHHOTO PsiJia.
KoMInoHEeHTBI ypOBHEH BPEMEHHOTO psijia»
Theme 1 «The concept and elements of a time series. 12,65 1 1 10,65
Components of Time Series »
Tema 2 «CityuaifHble U CTAaIIMOHAPHBIE TPOIIECCHI» 16 1 1 14
Theme 2 «Random and stationary processes»
Tema 3 «IIpuMeHEHUE CKOIB3SIINUX CPETHUX JUTS
CTJIQKUBaHUS BPEMEHHBIX PSIIOBY» 10 1 9
Theme 3 «Application of moving averages for
smoothing time series”
Tema 4 « AHATUTHYECKOE BHIPABHUBAHHE
BPEMEHHOTO PsiJIay 11/1 1/1 10
Theme 4 «Analytical alignment of the time series»
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AyautopHast

HaumeHoBaHue pa3ie/ioB U TeM IMCHUILIMH pabora Bueayauro
(YKpYTHEHO) Beero | J1 | 13 | mKP | pHas
BCETo padora CP

/*

Tema 5 «MozenupoBaHue U IPOrHO3UPOBAHUE
BPEMECHHBIX PSIIOB» 22/1 2/1 20
Theme 5 «Modeling and forecasting of time series»

KonTakTHas paboTa Ha IPOMEKYTOYHOM KOHTPOJIE

(KPA) 0,35 0,35
Hroro 3a 5 cemectp 72 2 6 0 63,65
HTroro mo gucuunjinue 108 4 6 0 97,65

* B TOM YHCIIE MPpAaKTUYCCKasd MOoAroTOBKa
Tema 1 «IlonsiTHe U 3JIeMeHTbI BpeMeHHOTr0 psiia. KoMnoHeHThI ypoBHeit
BPEMEHHOI 0 psijia»

OHpeJI[eJIeHI/IC BPCMCHHOTO psAla KaK 00BEKTA CTATUCTUYECKOTO HUCCICAOBAaHU.
JIEMEHTEHI BPCMCHHOTO pslda, UX o0o3Hauenue. KoMmnoneHTs! abCOIFOTHOTO YpPOBHA
BPpCMCHHOI'O psAaa: TPCHA, CC30HHAA KOMIIOHCHTA, HNHUKIWYCCKAsA KOMIIOHCHTA,
cily4aiiHasi cocTaBisomas; ¢gakrtopbl, ux Gopmupytonue. CoyeTaHMe KOMIIOHEHT
BPCMCHHOI'O piaAa: aJJAUTUBHAA U MYJIbTHIUIMKATUBHAA MOACJIbL BPEMCHHOI'O psiaad.
ABTOKOppensiMOHHas (PYHKIIHS, KOoppenorpamma, ee HHTepIpeTaius
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 «CanyuaiiHble U CTAIIMOHAPHBbIE MPOLECCHD)

OnpeneneHue cliydyalHOro (CTOXaCTMYECKOTO) IMpollecca B CTATUCTHYECKOM
uccienoBanuu. [Ipoueccel ¢ OTUCKPETHBIM BPEMEHEM W HENPEPHIBHBIM BPEMEHEM.
[Tpumepsl cirydallHBIX MPOIIECCOB: Mpoliecc Oenoro myma, BuHepoBckmii mporiecc,
MapkoBckue mnponecchl. CTallMOHApHBIE MPOLECCHl B Y3KOM W HIMPOKOM CMBICIE
cnoBa. CTallMOHApHBII BPEMEHHOMU Psifl, €ro Xapakrepuctuku. [IpuMepsl ciydaliHbIX
N CTAaOKMOHAPHBIX ITPOHCCCOB
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 3 «IIpuMeHeHHE CKOJIB3AUIUX CPEAHUX JAJIS CIVIAKUBAHUS BPEMEHHbIX
PAI0B»

3agauu, pellaeMble Ha OCHOBE HCIIOJNb30BAaHUS CKOJIB3AIIMX CPEIHUX.
AJNTOPUTM CrIaKUBAaHUSI BPEMEHHOI'O psia IO MPOCTOM CKOJB3SIIEH CpEeaHEH.
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BrlpaBHMBaHME Ha OCHOBE B3BELICHHOM CKOJIB3AIICH CpPEIHEH, pPacyeT BECOBBIX
K03 (PHULIHEHTOB.

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 4 « AHATMTHYECKOE BbIDABHUBAHHE BPEMEHHOI'0 PSIIA»

[lonstue monenedl KpuBBIX pocta. Tpu Kiacca monened, UX O0COOEHHOCTH.
HOIIXOIIBI K BBI60py KiIaCCa KpPHUBBIX pPOCTa A BPCMCHHOI'O psaad. Tumns!
OKCIIOHCHIIUAJIBHOT' O CIrJIaXKBaHUA. Ananns PE3YyJIbTATOB BbIpaBHHUBAHUA
BpeMeHHOro psjia. Omudka annpokcCuMaluu
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 5 «MoaesupoBaHie ¥ NPOrHO3MPOBAHUE BPEMEHHBIX PS0B»

ToueuHsld W UHTEPBAJIBHBIM MPOTHO3, pacyeT OMIMOKU TPOTHO3A.
CratucTuyeckuil aHalu3 U MPOTHO3UPOBAHUE CE30HHBIX KoyieOaHuii. Mcnonb3oBaHue
aJanTUBHBIX METOJOB IIPU KPAaTKOCPOYHOM IMPOTHO3UPOBaHUU TpeHI-CE30HHBIE.
JTANTUBHBIE MOJIENIN: MOJIEJIb JINHEMHOTO POCTa C MYJIbTUIUIMKATUBHON CE30HHOCTHIO;
MOJICJIb JIMHEWHOTO POCTa C aJJUTUBHOM CE30HHOCTHIO. JIaroBble NEpEMEHHBIE.
ABToperpeccuonHass Mojenb mnepsoro mopsiaka AR (1), p-ro mopsaka, HOPSIOK
ollcHUBaHMUA. Mojaenb CKOJNB3AIMIEeH cpeaHeld (-ro mopsaka. KomOMHuUpoBaHHBIC
Mojienr BpeMeHHbIX psiioB AR u MA — aBToperepeccUOHHasi MOJIE€NIb CKOJB3SIIIEH
cpenueii mopsinkoB P u q (ARMA (p,q)). Metogonorus bokca-J[>keHkuHca
(unenTu(duKanys, OIIEHKA MapaMeTPOB, OIIEHKAa MOCTOBepHOCTH). Ce30HHas MOJEb
bokca-J[>)xenkunca Mongenu ¢ HaAM4MEM  aBTOKOPpPENALUU  (CepUabHOM
koppessinuu). llomoxurenbHas, OTpUUATEIbHAs aBTOKOppesuus. ABTOperpeccus
nepBoro mopsaka. Cratuctuka JlapOuHa-Yorcona. TecTel Ha — Hamuduue
aBTokoppemsiiuu: tect bpeyma-T'ondpu, Q-tect Jlbtounra-bokca. Ycrtpanenue
aBToKOoppessinuu. Maentudukanuss BpeMeHHOro psiaa. JIByxmiaroBas mpoueaypa
Hapouna. Ilpouenypa Koxpeitna-Opkarra. OOBIUHBIA METOJ HAUMEHBIINX
KBaJpaTroB. HemnHENHbI METOJ HAaMMEHBIIUX KBaApaToB. METol MaKCHMalbHOTO
npapjaonono0Ous. Mojenb adanTUBHBIX — OXUAaHWK. Mojenb mnoOTpeOsIeHUs
dpuamena. GARCH-monenn

Theme 5 "Modeling and forecasting of time series"

Point and interval forecast, forecast error calculation. Statistical analysis and
forecasting of seasonal fluctuations. Use of adaptive methods in short-term forecast-
ing Trend-seasonal. adaptive models: linear growth model with multiplicative sea-
sonality; linear growth model with additive seasonality. Lag variables. First-order au-
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toregressive model AR (1), p-th order, evaluation order. Moving average model g-th
order. Combined AR and MA time series models — autoregressive moving average
model of orders p and g (ARMA (p,q)). Box-Jenkins methodology (identification, pa-
rameter estimation, validity estimation). Seasonal Box-Jenkins model Models with
autocorrelation (serial correlation). Positive, negative autocorrelation. Auto-
regression of the first order. Durbin-Watson statistics. Autocorrelation tests: Breusch-
Godfrey test, Lewing-Box Q-test. Eliminate autocorrelation. Time series identifica-
tion. Two-step Durbin procedure. Cochrane-Orcutt procedure. Ordinary least squares
method. Nonlinear least squares method. Maximum likelihood method. Adaptive ex-
pectations model. Friedman's consumption model. GARCH models

4.3 Jleknun/ npakTHYeCKHUE 3aHATHS

Tabnuia 4
Conepmanue NMPAKTHYCCKHUX 3aHATHHA M KOHTPOJIbHbIE MEPONPUATHUH
Dopmupyem Kou-
Ne ble Bun BO
Ne v nasBanme JieKuuii/ Kommereniyy | KOHTPOILHO | yacos/
Ne paznena . ro 3 HHX
n/ NPaKTHYECKUX 3aHSITHI e
I MeponpusT | "PA
ns moaroTo
BKa
YK-4.2
YK -4.3
IMKoc-8.1
YcTanoBoUHAS JIEKIUS ITKoc-8.2 2
IMKoc-8.3
IMKoc-9.2
ITKoc-9.3
1 Tema 1 «IlonsiTHe T Jlexmus 1 [lonaTne u 3meMeHTHI YK-4.2 - 1
3JIEMEHTHI BpeMEHHOro psiaa. KoMIoHeHTbI YK -4.3
BPEMEHHOTO Ps/A. YPOBHEN BPEMEHHOI O psiia ITKoc-8.1
KommonenTs Lecture 1 The concept and elements
ypOBHEH of the time series. Components of
BPEMEHHOTO psia» time series levels
Theme 1 «The IMpakTryeckoe 3ansaTre Nel YK-4.2 3ammTa 1
concept and elements |  Auanus cTpyKTypbl BpDEMEHHOTO YK -4.3 paboTsI
of the time series. psiZa Ha OCHOBE TPpauECKOro [TKoc-8.1
Components of time METO/Ia U TIOCTPOCHHUS ITKoc-8.2
series levels» ABTOKOPPEISLIMOHHON (DYHKLIUH 1 ITKoc-8.3
KOppeIorpaMmbl [1Koc-9.2
Practice Class 1 Analysis of the ITKoc-9.3
structure of the time series based on
the graphical method and the
construction of the autocorrelation
function and the karrelogram
2 | Tema 2 «Cny4aiinble Jlexmus 2 CnyqaiiHble n YK-4.2 1
U CTallHOHApHBIE CTaLlMOHAPHBIE MPOLIECCHI YK -4.3
MIPOLIECCHI» Lecture 2 Random and stationary ITKoc-8.1
Theme 2 « Random processes
and stationary pro- ITpaxTuueckoe 3ansaTue Ne 2. VK-4.2 1
cesses» WnenTuduxanys BpeMEeHHOT 0 psiaa YK -4.3
KaK CIy4ailHOro Wi I1Koc-8.1
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dopmupyeM Koa-
No ple Bun BO
Ne u HazBaHMe JIeKIMii/ Komuereniyy | KOHTPOILHO | yacos/
Ne paznena . ro 3 HIX
n/ NMPAKTHYECKUX 3aHSATHH T
MEpPONPHAT
n ecKas
ns NOATOTO
BKa
CTaIMOHAPHOTO MpoIecca ITKoc-8.2
Practice Class 2 Identification of [TKoc-8.3
the time series as a random or [TKoc-9.2
stationary process I1Koc-9.3
3 Tema 3 YK-4.2 3amuTa 1
«lpuvercnue [IpakTuueckoe 3ansTue Ne3. vK-4.3 pado1
CKOJIB3AIINX [TKoc-8.1
CFJIa)KI/IBaHI/Ie BPEMCHHOI'O psAa Ha
CPEMHX VT OCHOBE MPOCTON CKOJIb3AILIEN [TKoc-8.2
CrIIaKUBaHUS p cpeHeii m [TKoc-8.3
BPEMEHHBIX PAIOBY Practice Class 3 Smoothing time [TKoc-9.2
Theme 3 « The use . . . [TKoc-9.3
. series based on a simple moving
of moving averages average
for smoothing time g
series»
4 Tema 4 I Ned Bit6 VK-4.2 3ammra 1/1
«AHanmuTHYECKOE PAKTHHCCKOC 3aHATHE No% BRIOOP YK -4.3 paboThl
BBIPAaBHUBAHUE Hau Ty el QOpMEL TpeHza Juid IMKoc-8.1
BPEMEHHOTO psijia
BPEMEHHOTO Psiiay . . ITKoc-8.2
Theme 4 «Analytical Practice Class 4 The choice pf the MKoc-8.3
alignment of the time best form of a trend for a time MKoc-9.2
series» SEries [TKoc-9.3
5 | Tema$ IIpakTryeckoe 3ausTre No5 YK-4.2 Jenosas 0,5/0,5
«MoieTupoBaHue ITocTpoenune agnuTUBHON VK -4.3 urpa
" (MyTBTUTIINKATUBHOMN ) MOJICITH IMKoc-8.1
IIPOrHO3UPOBAHHE BPEMEHHOT0 ps/ia, OIICHKA €€ IMKoc-8.2
BPEMEHHBIX psoB» | KAIECTBA; TIOCTPOCHIE MPOTHO3a, IMKoc-8.3
Theme 5 «Modeling OLIEHKA €ro TOYHOCTH ITKoc-9.2
and forecasting of Practice Class 5 Construction of an [TKoc-9.3
. . 9 additive (multiplicative) model of a
time series» time series, an estimation of its
quality; Forecasting, estimation of
its accuracy
[IpakTudeckoe 3arstre Neb VK-4.2 3ammra 0,5/0,5
IToctpoenne ARMA moznenu YK -4.3 paboTHI
BPEMEHHOTO Psi/ia, BEIYNCICHUE [1Koc-8.1
MIPOTHO3HOTO 3HAYEHUS [1Koc-8.2
Practice Class 6 Construction of [TKoc-8.3
ARMA time series model, [TKoc-9.2
calculation of the forecast value [TKoc-9.3
ITKoc-8.1 [TucemenHast 1
I1Koc-8.2 pabota
Hrorosas koHTposbHAs padoTa I1Koc-8.3
[TKoc-9.2
ITKoc-9.3
Tabmuma 5

HepequL BOIIPOCOB IJIA CAMOCTOATCIbHOIO U3YICHUA TUCHHUILJINHBI
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Ne Ilepeyenb paccMaTpuBaeMBbIX BOIIPOCOB VIS
Ne pa3znena u Trembl
n/n CaAMOCTOATEJbHOI0 H3y4YeHUs
1. | Tema 1 «Ilonsitue n Kommuiekcs! pakropoB, popMUpyIOIINX OCHOBHBIE KOMIIOHEHTHI

OJICMCHTBI BPCMCHHOTI'O
pana. KoMrmoHeHTbI
YPOBHEN BPEMEHHOIO
pana»

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

BpeMeHHoro psiaa, npumepsr Complexes of factors forming the
main components of the time series, examples (YK-4.2, YK-4.3,
ITKoc-8.1, TTKoc-8.2, ITKoc-8.3, TTKoc-9.2, ITKoc-9.3)

2. | Tema 2 «Cny4aiinble u [Tpomeccel ¢ OUCKPETHBIM BPEMEHEM H  HETIPEPBIBHBIM
CTallMOHApPHBIC BpEMEHEM
IIpouEeCChb» 2 .

Themme 2 « Random and [Tpumepsr CJ'IUleaI/IHBIX MPOIIECCOB: Tpoliecc Oenoro mryma,
: BunepoBckuii mporecc, MapkoBckue mporecchl Processes
stationary processes» - . : :
with discrete time and continuous time
Examples of random processes: the process of white noise, the
Wiener process, Markov processes. (YK-4.2, YK-4.3, [1Koc-8.1,
[TKoc-8.2, [TKoc-8.3, TTKoc-9.2, [TKoc-9.3)

3 Tema 3 «IIpumenenne BeIpaBHMBaHUE Ha OCHOBE B3BELICHHOU CKOJIB3SIICH
CKOJIB3SIINX CPEIHUX UL | cpeaHel, pacueT BecoBbIX kKoddduimentos Alignment based
CriiaKUBaHNs BpEMEHHBIX | on the weighted moving average, calculating weighting factors.
pAROB» (YK-4.2, VK-4.3, ITKoc-8.1, ITKoc-8.2, [TKoc-8.3, ITKoc-9.2,
Theme 3 « The use of IKoc-9.3)
moving averages for
smoothing time series»

4 Tema 4 «Aganutnuyeckoe | THOEI 3KCIIOHEHIINAJILHOTO CIJIa)KUBaHUA. Ommnoxa
BBIPaBHUBAHHE anmpoxcumariuu Types of exponential smoothing
BPEMEHHOTO PsIIay Error of approximation (YK-4.2, YK-4.3, ITKoc-8.1, ITKoc-8.2,
Theme 4 «Analytical [TKoc-8.3, ITKoc-9.2, [TKoc-9.3)
alignment of the time
series»

5 Tema 5 «MogenmupoBanue | Kommuiekcel GpakTopoB, GOpMUPYIOMIUX OCHOBHBIE KOMIIOHEHTBI

" ITPOTHO3UPOBAHHUC
BpPEMCHHBIX PAI0B»
Theme 5 «Modeling and
forecasting of time series»

BpeMenHoro psaa, npumepsl Complexes of factors forming the
main components of the time series, examples (YK-4.2, YK-4.3,
ITKoc-8.1, ITKoc-8.2, ITKoc-8.3, TTKoc-9.2, ITKoc-9.3)

5. O0pa3oBaTesibHbIE TEXHOJOTHH

Tab6auia 6

HpnMeHeHne AKTUBHBIX U HHTCPAKTUBHBIX Oﬁpa30BaTeJILHLIX TEeXHOJIOT Uil

Ne HaunmeHoOBaHMe HCIO/Ib3YEeMBIX AKTUBHBIX H
Tema u ¢popma 3anaTHSA .
n/n HHTEPAKTHBHBIX 00Pa30BaTEJIbHbIX TEXHOJIOT W
1. | Jlexuusa 1 Homatuen | JI Jlexuus-Busyanusanus
QJICMCHTEI
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Ne HaunmeHoBaHMe HCIIO/Ib3YEeMBIX AKTUBHBIX H
Tema u ¢popma 3anaTHSA "
n/n HHTEPAKTHBHBIX 00pPa30BaTeJbHbIX TEXHOJIOT W

BPEMCHHOI'O pdaa.
KomMmmoneHTEI
YPOBHEN BPEMEHHOI' O
psna

Lecture 1 The con-
cept and elements of
the time series.
Components of time
series levels

2. |Tema$ 113 Henoas urpa
«MonenupoBaHue u
MPOTHO3UPOBAHUEC
BPEMEHHBIX PSIIOBY»
Theme 5 «Modeling
and forecasting of
time series»

6. Tekyuuii KOHTPOJIb YCIIEBAEMOCTH M NPOMEKYTOUHAS ATTECTAIUSA MO
HUTOraM OCBOCHUS IMCUUILIMHBI

6.1. TunoBble KOHTPOJILHbIE 3a/JaHNSI MJIM HHbIe MaTepHaJibl, HE00X0UMbIE
JJI51 OLIEeHKH 3HAHMI, yMEHHU M HABBIKOB U (MJIH) ONBITA e SATEIbHOCTH

6.1. TunoBbie KOHTPOJIbHBIE 3aJAHUS UM UHbIE MaTePUAJIbl, HEO0OX0AUMBbIE /1A
OLICHKM 3HAHUI, YMEHHH U HABBIKOB M (MJIM) ONBITA AeATEJIbHOCTH

IIpakTuyeckoe 3ansitue Nel AHaIN3 CTPYKTYphl BpDEMEHHOTO psiia HA OCHOBE
rpadyeckoro MeToJa M IIOCTPOSHHS  aBTOKOPPEIAIMOHHOW (YHKIIUHU W
KOppEIOorpaMMBbI

[To npemio’)keHHOMY BapuaHTy MCXOAHBIX JaHHBIX, HAIIPUMEDP, TOKBAPTAIBHOE
oTpeOJICHHE JICKTPOIHEPTUH , TpeOyeTes:

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:

1) moctpouTh TpaduK BPEMEHHOT'O psijia, ONPEIACIIUTh HAINYUE KOMITOHEHT

BPEMEHHOT0 psijia (TPEHI0BOM, CE30HHOU U CIIy4aitHOM);

2) TIOCTPOUTH aBTOKOPPEIAIIMOHHYIO (PYHKIIUIO M €€ OTPa3HTh ee rpaduuecku;
Ha OCHOBE 3Ha4YeHUN KOA()PUIMEHTOB aBTOKOPpENALUH CAENaTh BBIBOJ O
HAJIMYUH TPEHAOBOM U CE30HHOW KOMIIOHEHT.

PaGora MoskeT OBITh BBITIOJTHEHA CpeACTBaMH si3bika Python.
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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.

IpakTuueckoe 3ansaTue Ne 2. Vnentudukaius BpeMEHHOTO psijia KaK CIy4aitHOro
WJIM CTAllMOHAPHOIO Iporecca

[lonb3ysice  AaHHBIMH  O(QULMATIBHOM  CTAaTUCTUKH, NyOnukyembiMu Poccrat
https://www.gks.ru wiu IlentpanbsabiM bankom Poccun http://www.cbr.ru coctaButh
JUTUTENIBHBIN BpEeMEHHOU psii (He MeHee 25 HaOIoeHU) U paccunuTaTh MOKa3aTelu
OomnucaTeJIbLHOU CTaTUCTHUKH, KOB(i)(I)I/ILII/IeHTBI ABTOKOppCIAInn, MMOCTPOUTH
aBTOKOppEISIIMOHHYI0  (pyHKIMo. Ha oCHOBE TONYYEeHHBIX XapaKTePUCTHK
ONIPCACINTD, ABJIACTCA JIN HOqueHHBIﬁ BpeMeHHOﬁ pAad CTallMOHAPHBIM.

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
function. Based on the characteristics obtained, determine whether the time series is
stationary.

IpakTuyeckoe 3ansitue Ne3. CriakxuBaHHE€ BPEMEHHOTO psifia HA OCHOBE MTPOCTOM
CKOJIB3SIIEN CpEHEN

Practice Class 3 Smoothing time series based on a simple moving average
HNmerorcs HaHHBIC O ITOJIYYCHHBIX (bl/IpMOfI Aoxodax B TCUCHHC I'0ld ITIOKBAPTAJIbHO,
H€O6XOILI/IMO OIIpCACINTL HAJIMYUC CE30HHON KOMIIOHEHTHI B AaHHOM BPCMCHHOM
psAIy Ha OCHOBE Tpapuka 1 aBTOKOPPEIAIMOHHON PyHKIIMK. PaccunuTtaTh 3HaUeHUE
CE30HHOU KOMITIOHCHTBI, IIPUMCHSAA CTTIAKMBAHNC BPCMCHHOI'O psd Ha OCHOBC
MPOCTOU CPEHEN CKOJB3AIIEH, CAEIAaTh SKOHOMUYECKH 3HAYUMBIE BBIBO/IBI.

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.
IMpakTnuyeckoe 3ausaTue Ned Brioop Hammyutieit ¢opMbl TpeH A ISl BP€MEHHOTO
psna

Ucnonp3yst oQUIMAIBHYIO CTaTHCTUYECKYI0 HWHPOpManmuio 00 HMIopTe
OCHOBHBIX  IIPOAYKTOB CEJILCKOT'O XO3SIMCTBA, MyOJIMKYyEeM YO Poccrar:
https://www.gks.ru , coctaBuTh BpeMeHHOH psn ¢ 1995 mo 2019 rr. Ha ocHoBe
kputepus Yoy onpenenauTs HEOOXOIUMOCTb pa3feieHUss BPEMEHHOTO psijga Ha
HCCKOJIBKO IICPpHOAOB M IIOCTPOCHHA TpCeHAA, MPCACTABICHHOIO KYCOYHBIMU
bynkuusmu. BeiOpath 17151 KaXX10ro nepuoia HanboJsiee moaxo iy GopMy TpeHaa
Ha OCHOBE COITOCTaBJIEHUSI OCTATOYHBIX TUCIIEPCUI IO MOJYYCHHBIM () YHKIIUSIM.
Practice Class 4 The choice of the best form of a trend for a time series
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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.

IIpakTuueckoe 3ansaTue NeS [loctpoeHne afIuTUBHON (MYIbTUILTUKATUBHOMN )
MOJCJIN BpEMCHHOTO psAalid, OLICHKA €€ Ka4CCTBA, IIOCTPOCHUC ITPOIrHO3a, OICHKA €TO
TOYHOCTHU

Hcnonb3ys opuManbHy0 CTAaTUCTUYECKYIO HHPOPMALIMIO 00 UMIIOPTE OCHOBHBIX
HPOJIYKTOB CEJILCKOTO X03siCTBa, mydmukyemyto Poccrar: https://www.gks.ru ,
COCTaBUTbh BPEMEHHOM Psijl MOKBAPTAIBHO WM TToMecsiuHo ¢ 1995 mo 2019 rr.
CpeI[CTBaMI/I A3bIKA Python MNOCTPOUTHh AAAUTUBHYIO U MYJIbTUIINIMKATUBHYIO MOJICIINA
BPCMCHHOTI'O psaa. CI[eJIaTB IMPOTHO3.

Practice Class 5 Construction of an additive (multiplicative) model of a time series,
an estimation of its quality; Forecasting, estimation of its accuracy

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 Python language, additive and multiplicative time series models are
constructed. Make a prediction.

IIpakTuyeckoe 3ansatue Ne6 Iloctpoenme ARMA wmojaenum BpeMEHHOTO psja,
BBIYHCJICHUC IIPOTHO3HOT'O0 3HAUCHUA

I[J'I}I BPCMCHHOI'O psaa KaKkoro-jinoo COUAJIBbHO-OKOHOMMUYECKOI'O I10Ka3aTeciid,
HaIpuMep exXeMeCsIIHbIC TI0X0 bl OrokeTa obsactu B mepuos ¢ 2013 mo 2018 rr.:

1) npoBepTH TUTIOTE3Y O CTAIIMOHAPHOCTH PSAJIA;

2) Ha ocHoBe aHanm3za AK® u YAK®D Breibepere nopsgok moneneir AR(p), MA(Q),
ARMA(p, q), ARIMA(p, g);

3) olieHUTE MapaMeTphl BRIOpaHHOM Moaenu, ucnois3ys T1IIT Statistica;

4) ¢ TOMOIIBIO CpeTHEH OTHOCUTEIBLHON OMIMOKM anmpOKCUMAIIUH OLICHUTE KaueCTBO
MIOCTPOSHHBIX MOJICJICH M BbIOEPETE HAMITYUIIYIO JJIsI IPOTHO3UPOBAHHS;

5) naifTe mporHO3 Ha CJIEAYIONIUE JIBa IEPUO/IA.

Practice Class 6 Construction of ARMA time series model, calculation of the fore-
cast value

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 (), ARMA (p, q), ARIMA (p, 0);

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.

Ipakruyeckoe 3ansaTue Ne7 [locTpoeHne W MHTEpHpeTalUs JUHEWHOW MOJEIU
perpeccu BPEMEHHOI'O pPsja, BBISIBICHUE aBTOKOPPEISINUU OCTAaTKOB Ha OCHOBE
Pa3INYHBIX TCCTOB
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[lo nmaHHBIM BpEeMEHHOTO psia (PUHAHCOBOTO WM KAaKOro - JUOO COIUATIbHO-
3KOHOMHMWYECKOT'O IIOKa3aTCjid, a TaK¥XKE (baKTOan BIIMAKOIIINX HaA HETO0 OICHUTC
TCCHOTY MW HaIpaBJICHUC CBA3HW MCKIAY BBI6paHHBIMI/I IIpU3HaKaMH, a TaK¥Ke
MOCTPOMUTE YPAaBHEHUE PETPECCHUU MO MEPBBIM PA3HOCTAM; MO OTKIOHEHUAM OT
TpeHIa W C BKIIOYeHHeM (akTopa BpemeHH, wucmonb3ys Python. [laiite
MHTEPIIPETALHUIO TOIYYEHHBIM MOJEISAM M CHEJAWTEe NIPOTHO3 PE3YIbTATUBHOIO
MPU3HAKA HA CIEAYIOLIUNA [IEPUOI.
Practice Class 7 Construction and interpretation of a linear time-series regression
model, identification of autocorrelation of errors on the basis of various tests
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 Python. Give interpretation to the resulting models and make a forecast of
the effective sign for the next period.

IIpakTuyeckoe 3ansitue Ne8 OrnipeniesieHue CTPYKTYpbl JIaroB 1o MeToay AJIMOH U
metony Koiika maist BpeMeHHOro psiga B/
Nwmerorcs nanneie no KpacHogapckoMy Kparo, BKiItodaromue It — nuHBecTuum 3a t-u
nepuoj BpeMeHH; Yt — 00bEM BaioBoro peruoHaibHoro npoaykra (BPIT) B perunone
3a t-ii mepuoa BpeMeHH. BerauciuTh K03 PUIIMEHTH CUCTEMBI C paclpeleICHHBIMU
JJaraMm OrpaHn4uBIINCH KOHCYHBIM KOJIHWYCCTBOM JIar'OB (k=4), paCC‘{I/ITaI;'ITG ux
XapaKTEPUCTUKH (CpEIHHE OHUOKH ).
Practice Class 8 Determination of lag structure by the Almon method and the Koyck
method for time series

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).

IIpumepHbIii NepeYeHb BONPOCOB sl 3aIIUThHI NPAKTHYECKHUX padoT

Tema 1 «lIoHsTHE U 35IEMEHTHI BPEMEHHOT O psijia. KOMIIOHEHTHI ypOBHEM
BPEMEHHOTO Psija»

1. Ha3oBuTe KOMIIOHEHTHI BPEMEHHOTO Psijia.

2. C Kkakod Tenpl0 B aHaIM3€  BPEMEHHOrO0  psga  MCIHOJB3YIOT
ABTOKOPPEISAIMOHHYIO QYHKIIUIO?
Kak BbIIBUTH HallMune CE30HHOW KOMIIOHEHTHI BO BDEMEHHOM psifie?
PackpoiiTe noHsiTue «aAAUTUBHASI MOJI€]Ib BPEMEHHOTO PSIa».
Kakum oOpa3zom omnpenenuTs 3Ha4eHUEe CE30HHOM KOMIIOHEHTHI?
C Kakoi 1IeJIbI0 KOPPEKTUPYIOTCS 3HAUYEHUSI CE30HHONW KOMIIOHEHTHI?
Kak onpeaenuTs TpeHI0BYIO0 KOMIIOHEHTY JUIsl KXKJIOI0 MEpUojia BpEeMEHHU ?
Kak ncnonb3oBaTh al/TUTUBHYIO MOAEIb JI MPOrHO3a?
. UTo Takoe «OCTaTOK» B AIIMTUBHON MoAEIN?
10 Kak onpenenuts k03pQuIimeHT AeTepMUHALIMY IS I TUTUBHON MOJICIIH?

©CONOUEW

1. What are the components of the time series?
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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 valuesof 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 «CnyvaliHble U CTaALIHOHAPHBIE MTPOLIECCHI)

UTO MOHUMAIOT O] CTAaIlMOHAPHOUM (yHKITUEH?

Urto Takoe peanuzanus ciydaiHod GyHkiun?

[TpuBeauTe NpuMepsl CIyYaHbIX QYHKIUH.

YTO MOHMMAIOT MO peaIn3alren ciy4ailHoOro npoiecca’?

Kakoii ciyuaifHblil mpo1iecc Ha3bIBalOT CTALIMOHAPHBIM ?

B uem cyTb 3proauueckoro ceorcrna’?

[losichute Qu3nyeckuid CMBICT MOHATUM MATEMAaTHYECKOTO OXUAAHUS U

JIUCIIEPCUN CTALIMOHAPHOIO CIIy4alHOTOo rpouecca?

8. Kak cBsizanbl Mexay coOOW cpeaHee KBaapaTHUECKOe OTKIOHEHHE W
JUCIIepCHUs CIly4ailHOTO rponecca?

9. Kakoe CBOICTBO CTallMOHAPHOTO CIIy4allHOTO TIpoIlecca XapaKTepusyeT
KOppemsiuoHHas QyHKIus?

10.Kakasi cBSI3b CyIIECTBYET MEXY TUCIEPCUE U KOPPEISUMOHHON (yHKIMEH
CTallMOHAPHOTO CIy4aitHOro mporecca’?

NoakowdE

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 «lIpumeHEeHNE CKONB3SIIUX CPEAHUX ISl CTIIAKUBAHUSI BDEMEHHBIX PSIOBY
1. Ilepeuncinte KOMIIOHEHTHI BDEMEHHOTO psijia
2. JInst 9ero ucmoiib3yeTcss MeTO/ BRIPABHUBAHUSI BPEMEHHOTO Psijia ¢
WCMOJIb30BAHUEM CKOJIB3SIINX CPEIHUX?
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IIpencraBbTe anrOpyUTM CIVIAXKUBAHUSA 110 IPOCTOU CKOIB3SALIEH CpeaHEN

4. B yeM coCTOAT pa3iauuMs B BO3MOXKHOCTSAX MPUMEHEHUS IPOCTOM U B3BEILICHOMN
CpEeHEN CKOJB3AIIECH?

5. OCHOBHBIE CBOWCTBA BECOBBIX KO3(P(PULIUEHTOB MIPU NPUMEHEHUH CPEIHEN

CKOJIB3S1LIEN B3BEILICHHON

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 «AHAIUTHYECKOE BEIPABHUBAHWE BPEMEHHOTO PsiJiay

[aitTe onpenenenne TpeHaa.

[TepeuunciauTe OCHOBHBIE BU/IbI TPECH/IOB.

KakoBa unTEpnperanus napaMeTpoB JUHEHHOTO TpeH1a?

KakoBa unTeprnperanus napaMeTpoB MOKa3aTeIbHOTO TpeH1a?

Kakue MeTo1bl MCIOIB3YIOTCS BBISBIICHUS TEHICHIIMM BPEMEHHOTO psijia?
KaxkoBbl yciioBUSI TPUMEHEHHS METOa aHATUTUYECKOTO CTIIaKUBaHUS?
Kak monenupyercss TEHAEHUMS BPEMEHHOTO psifla B Ciydae CTPYKTYPHBIX
M3MEHCHHUI?

8. Kak BbiOpath ¢popmy Tpenna?

9. HyyxHa 51 o1ieHKa JOCTOBEPHOCTHU MMapaMeTpOB TpeHaa?

10.Kak paccuntbiBaeTCs OmubOKa JMHEHHOTO MPOTHO3a?

NogakowdE

. Give a definition of the trend.

. List the main types of trends.

. What is the interpretation of linear trend parameters?

. What is the interpretation of indicative trend parameters?

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

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

. How is the trend of the time series modeled in the case of structural changes?
. How to choose a trend shape?

. Do you need an assessment of the reliability of trend parameters?

10. How is the linear prediction error calculated?

O©ooO~NOoO OIS, WN -

Tema 5 «IIporHo3upoBaHre Ha OCHOBE MOJIEJIEN BPEMEHHBIX PSIOBY

UTto Takoe aBTOKOPpEIALUs YPOBHEH BPEMEHHOTO psifa?

JlaiiTe onpeneneHre TpeHaa.

[IepeuncnuTe OCHOBHBIE BUIbI TPEHIOB.

KakoBa nHTepnpeTanys TMHEWHOTO TpeHaa?

UTto Takoe JIoXkKHasE KOppesus U Kak ee u30exarb.

[TepeunicnuTe OCHOBHBIE METOJbI UCKIIOUECHUS TCHACHIIUH, HA30BUTE UX
JOCTOMHCTBA U HEJOCTATKH.

ok wbdrE
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8.

9.

KakoBa meTo/ivKa mOoCTpOEHHsI MOJIETN PETPECCUH MO MEPBBIM Pa3HOCTIM ?
KakxoBa MeTo/IMKa MOCTPOECHHSI YpaBHEHHUS PETPECCUU C YUETOM (aKkTopa
BPEMEHHU?

KakxoBa MeTo/ivKa mOCTpOECHHS YpaBHEHUS PErPECCUHU 110 OTKIIOHEHUSIM OT
TPEHIO0B?

10.KaxoBa uHTepIipeTanusi napaMmeTpoB B MOJIENH C BKIIOYEHHBIM (PaKTOpOM

ok owdE

8.

9.

BPEMEHHU?

What is autocorrelation of time series levels?

Give the definition of the trend.

List the main types of trends.

What is the interpretation of the linear trend?

What is a false correlation and how to avoid it.

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

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

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

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 «IloHsiTHE 00 aBTOPETrPECCUOHHBIX MOJIEIIAX U MOJEISAX CKOJIB3SIICH
CpeIHEen»

1.
2.
3.

4.

UYTto Takoe MojieNIu aBTOperpeccuun?

J17151 9eTo MCIOIb3YIOTCS HHCTPYMEHTAIIBHBIC IIEPEMEHHBIC?

UYTto Takoe aBTOPETrPEeCCHOHHBIE TTPOIIECCHI CO CKOJIB3SAIIUMH CPETHIMU B
ocTaTkax?

KakoB Bun mogenu 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 «ABTOKOppEIALIUS OCTATKOB BPEMEHHOIO PSAJIay

Packporite nonsiTue aBTOKOPPEISIIUA B OCTATKAX.

[TpuyuHbI ¥ OCIIEICTBUSL AaBTOKOPPEISLIUN OCTATKOB PErPECCUU

Kak 00HapyKUTh aBTOKOPPEIISIINIO?

OueHku kK03 PUIIMEHTOB aBTOPETPECCUH U aBTOKOPPEIISIIUU

Kak ycTpanuTh aBTOKOppEAALUNIO?

C kakoii 1enbto ucnonb3dyercs kputepuit Jlapouna — Yorcona? M3noxure
aJITOPUTM €ro NPUMEHEHUS.

ook wnhE
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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 «OnieHuBaHue MozeNel ¢ pacpeieIeHHbIM JIaroM»
1. Kaxoii Bua UMeeT MOJIENb C pacipeieIeHHbIMU JlaraMu?
2. KakoB BuJ| aBTOpErpecCMOHHON MOJIENHU C paclpeeIeHHbIMU JaraMu?
3. Kaxk uHTepnperupyroTcsi napaMmeTphbl MOJIETU C paclpeeIeHHbIMU JJaraMu?
4. B xakux ciaydasx OlIeHKa MapamMeTpOB MOJENH C pacipeieICHHbIMU JlaraMu
MOKET OBITh JaHA METOJIOM HaMMEHBLIUX KBaIpaToB?

1. What type of model has distributed lags?
2. What is the type of autoregression model with distributed lags?
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?

IIpumep nes10BoOM UIPbI

Konngurepckas habpuka nMeeTr pe3ybTaThl IPOJaxk 3a MOCIETHUE ABa Toa

B 00beMe, MpeICTaBIeHHOM B Tabuuiie 3. Ha npeanpustiuu miaHnupyeTcs
YBEJIMYEHNE MOILIHOCTEN BO BTOPOM MOJIYT'OJIMH CJIEIYIOLIETO roja, T.€.
HEO0OXO0IMMO 3HATh, KAKOBBI OYAYT AOXOJIbI OT pean3aliui MpOU3BEACHHON
IPOJIYKIMH C LETbIO MNIAHUPOBAHUS MAaTEPUAIIbHBIX UCTOYHUKOB PACIIUPEHUS
IPOU3BOCTBA.

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
Takum 06pazoM, rpynme aHATUTUKOB TPEOyeTCs] COCTaBUTh MPOTHO3

MoKasaresisi 00beMa MPOoaaKk KOHTUTEPCKON MPOAYKIIMM B CTOMMOCTHOM (popMme B
[IEPBOM IOJIYTOAWH CIEAYIOUIErO TO/Ia.

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.

Hamnpasnenus uccineqoBanuii MOTyT ObITh U3MEHEHBI B COOTBETCTBUU C
Hay4YHBIMU UHTEPECAMHU TPYIIIbI CTYJEHTOB, B TOM YKciie HHPOpMALIUS MOKET
TaKke ObITh COOpaHa yYalluMHUCS CAMOCTOSTEIIbHO
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1 Tema (mpoOsiema) MonaenupoBaHHe MPOLECCA, UMEIOIIETO TEHACHUUIO U
CE30HHbIC KOJeOaHUs, ONpEACIICHUE MPOrHO3HOTO 3HAYECHHUS  M3y4aeMOTro
MoKa3aTesl.

2 Konuenuus urpul CTyIeHTb CaMOCTOSITEIbHO MOJATOTaBIMBAIOT PACUETHI
0 MPEAJIOKEHHON MpobiieMe, npeaiaraioT (OpMbl NPEACTaBICHUS JAHHBIX C LEIbIO
OTBETa Ha BCE BOMPOCHI 3aKa3unKa

3 PoJiu nipeicTaBiIeHbl CASAYIONIUMU IPYyNIaMy YYaCTHUKOB:

- rpynmna | uccinenoBaTeseh-aHATUTUKOB, MOJTOTaBIMBAIOIIAS PACUEThl IO
MPECTaBICHHON TeME U MPE3EHTYIOMAs UX 3aKa3uuKy,

- Tpymnma 2 uccieaoBaTeeh-aHaJIUTUKOB, TOJTOTaBIMBAIOIIAs PAacUEThl IO
NpEACTaBICHHON TEeME M TPE3CHTYIIIas HMX 3aKa3uuky (B 3aBUCUMOCTU OT
KOJIMYECTBA CTYJEHTOB I'PYIIN CTYJEHTOB MOKET OBITh OOJIBIIIE);

- 3aKa3udK IMPOEKTa, KOTOPHIA OTCMATPHUBAET MaTepHasibl TMPE3CHTAIUN U
OTIPENICIIAIOT HAJTMYNE HETOYHOCTEH B MPEACTABICHUH IaHHBIX UCCIICIOBAHMUSI, 3a/1a€T
BOIIPOCHI, YTOUHSIET KOMMEHTapUH aHATUTUKOB.

4 O:xunaemplii pe3yabTaT BepHo paccunTanHbie moka3zareiu adbCoIOTHRIC U
OTHOCHUTEJIbHBIC, BCECTOPOHHE XapaKTePHU3YIOIIHNE pacCMaTPUBAEMOE SIBICHUE;
IPUMEHEHHE BCEro KOMIUIEKCA U3YYeHHBIX (OpM TabJIMUYHOTO U rpad)uueckoro
Marepuasa mpeacTaBieHus UHPOpMAIuY, BEpHAs JEKOMITIO3HUIMS BpEMEHHOTO Psia,
onpenenenre Gopmbl (aTUTUBHAS WIM MYJIBTUTUIMKATUBHAS ) MOJIEIN YPOBHEH
BPEMEHHOTO Ps/ia, MPEIJI0KEHUE TECCUMUCTUYHOTO U ONITUMHUCTUYHOTO IPOTHO3a
YPOBHSI U3y4aeMOr0 MOKa3aTelisl; ONpeIesIEeHHEe COOTBETCTBUS MPEICTaBICHHOM
nHGOpPMAIIMK peabHBIM pe3yIbTaTaM aHallu3a, BRISIBICHHE HETOYHOCTEN U OIINOOK
B IIpUMEHEHUH (HOpM TpauKOB U TaOJIHII.

HToroBasi KOHTpoJIbLHAsA padoTa

1. You must complete the following table. All calculations are carried out in the Python pro-
gramming language. The student chooses methods of forecasting independently.

MCTO,I[BI IMPOTHO3UPOBAHHNA

TTokaszarenn

Correlation coefficient

Determination coefficient

Forecast

Average forecast error

Lower Forecast Bound

Upper forecast limit

Initial data options:

Bapuant
I'on 1 2| 3| 4] 5| 6 71 8] 9|10

2012 | 61| 59|55 |57 |59 |61| 65|57 |46 43

2013 | 58| 51|48 |53 | 52|52| 56 |50|43| 38

2014 | 57| 48|46 |53 | 50|50 | 55|48 |42 | 36
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2015 | 57| 46 |45|57| 52|48 | 54|47 40| 33
2016 | 55| 423753 51|42| 514636 30
2017 | 56| 43|37 |55[50(41| 504536 30
2018 | 57| 45|38 |57 | 52|44 | 49|48 |37 | 33
2019 | 58| 4840|5954 (47| 504940 35
2020 | 58| 50 /40|59 | 55|48 | 53|52 |43 | 36
2021 | 58| 53|38 |60| 53 49| 53|54 |45 37
2022 | 59| 52|36 |57 | 53|49 | 54|56 |48 | 37

IIpuMepHBIi NepeYyeHb BONPOCOB I NOATOTOBKH 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

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.

NoabkowdE
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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)

6.2. Onucanue nokasarteJeil 1 KpUTepreB KOHTPOJIA YCIIeBaeMOCTH, ONIMCAHHE
HIKAJ OleHMBAaHUS

Texymuii KOHTPOJb 3HAHWM, YMEHHUH W HaBBIKOB MPOBOAMTCS B (opme
TEOPETUUECKUX BOIIPOCOB, a TAKXKE MPEAYCMOTPEHA 3alllMTa UHAUBUIYAJBHBIX 3a/a4,
BBITIOJTHAEMBIX KaXJbIM CTYAEHTOM Ha TMPAaKTUYECKUX 3aHATUAX. JIukBUmamms
CTyICHTaMHU TEKYIIUX 3aJ0JDKCHHOCTEH MPOU3BOAMUTCS TakKe B (popMe BBITTOTHEHUS
VHIUBHUAYAJIbHOM 3aJa4d MO COOTBETCTBYIOUIEH TEME W JTAIBHEUIIEH €€ 3allUThI
pernoaaBaTento Kadeaphl.

OueHka 3HaHUM BEAETCA HA OCHOBE PEHTHHIOBOM OLIEHKH CTYJEHTa, KOTOpas
CKJIQJIBIBACTCSI U3 CPEJHEH OILICHKM 3a BBINOJHEHUE WHIMBUYAJIbHBIX 3aJlaHUN Ha
npakTHYeckux 3aHATHsAX. CTyIeHT JONMyCKAaeTcsd K 3a4eTy C OLEHKOW IpHu
JNOCTYOKeHUU pelTuHra 60% u npu OTCYTCTBUM HECHAHHBIX HWHIMBHUIYaIbHBIX
3IaHUH W KOHTPOJBHBIX paboT. MakcumanabHas OIlCHKa 3a BBIMOJHEHHUE
WHIUBHAYyalbHOTO 3amaHus - 10 OamwroB. OreHka 9 cTaBUTCS TP  HAIHYHAH
HapyiieHud HOpM B odopmiiernnn paboTbl. OneHka 8 — Mpu HAIWYUU HETPYObIX
BBIYHCIUTEIBHBIX OIMOOK, KOTOPhIE HE MPUBEJIM K JOKHBIM BBIBOJIaM M HEBEPHOMY
MOHUMaHUIO CyTH paboThl. OneHKa 7 — cjAenaHbl HEBEPHBIC BBIBOJBI BCJICICTBHE
omuOKH B pacderax, IpH STOM HE HapyIIeHa JIOTHKa ucciaeaoBanus. OneHka 6-5—
HapyIlIeHa JIOTMKa aHajni3a, OIMHOOYHBIC BBIBOJBI. 3aJIepXKKa BBIOJTHEHUS
WHMBHUIYaJILHOTO TMPAKTUYCCKOTO 3aJaHUs Ha OJHY HeIelto mrpadyeTcs OIHUM
OamtoM, Ha nBe - naByMsA. [lo mcTedeHWM Tpex HeEIedb ¢ MOMEHTA BBITOJTHEHUS
3a7aHdsl B ayAuTOpUu paboTa HE NPUHUMAETCS, a JIGKIHS [0 JaHHOM Teme
CTaHOBHUTCS JOITOJHUTEIILHON TeMOM Oece/Ibl Ha 3aUeTe C OICHKOM.

Bug uToroBoro KOHTpOJISI MO JaHHOMY HAampaBiIEHUIO —3a4eT C OIIEHKOM.
Kputepuu BriCTaBIeHUS OLIEHOK 10 YETHIPEeX0aIbHON CHUCTEME:

HeynosnerBoputenbao — 10 60 6amios;

27



VY noBnerBoputenbHo — 60 — 74 6aioB;
Xopomio — 75 — 84 Oanna;
Otnuuno — 85 — 100 Gamos.

7. YueOHO-MeTOAUYECKOEe U HHPOPMALIMOHHOE o0ecTieyeHHe TUCIH IJINHbI
7.1 OcHoBHas JauTEpaTypa

1. IInotnukoB, A. H. DOnemeHTapHas Teopusi aHajaM3a M CTATUCTHYECKOE
MopenupoBaHue BPEMEHHBIX PS0B HA MHOCTPAHHOM SI3bIKE : y4eOHOE mocooue s
By30B / A. H. IInotHukoB. — 2-e u3n., ucnp. u gon. — Canxt-IlerepOypr : Jlans,
2021. — 212 c. — ISBN 978-5-8114-7748-7. — Texcrt : anexTpoHHblii // Jlaub :
3JIeKTpOHHO-0MOIMoTeunast cucrema. — URL: https://e.lanbook.com/book/179030

2. TI'pumun, B. A. Meroasl 00paOOTKM JaHHBIX M MOJICIMPOBAHUE HA S3BIKE
python : yueoHo-MeToanueckoe mocodue / B. A. I'purinn, M. C. TuxoB. — HrkHuii
Hosropon : HHI'Y wum. H. WM. Jlo6awesckoro, 2019. — 54 c.— Tekcr:
ANEKTPOHHBIN //  JlaHb : 2JeKTpoHHO-OMOnmoreunas cuctema. —  URL:
https://e.lanbook.com/book/144653

3. Kocumun, /. FO. f3bik nporpammupoBanusi Python : ydeGHO-mMeTommnueckoe
nocooue / JI. FO. Kocurua. — Munck : BI'Y, 2019. — 136 ¢c. — ISBN 978-985-566-
746-0. — Texkcr : 2nekTpoHHBIN // JlaHb : AIEKTPOHHO-OMOIMOTEYHAsT CHCTEMa. —
URL.: https://e.lanbook.com/book/180546

4. DxoHoMeTpHKa : yuyeOHHUK i By30B / . . Enmuceesa [u np.] ; mox penakiyei

N. U. EnuceeBoit. — Mocksa : M3garensctBo FOpaiit, 2022. — 449 c. — (Briciiee
obpazoBanue). — ISBN 978-5-534-00313-0. — Tekcr : DIEKTpOHHBIA //
O6pa3zoBarenbHas mwiatdopma FOpaiir [caiit]. — URL:

5. TlogkopsitoBa, O. A. AHanu3 BpeMEHHBIX PAJIOB : yueOHOE TTOCOOHE ISl By30B
/ O. A. IlogkopreitoBa, M. B. CokonoB. — 2-¢ u3a., nepepad. u gomn. — Mocksa :
WznarensctBo FOpaiit, 2022. — 267 c. — (Bsicuiee oOpazoBanue). — ISBN 978-5-
534-02556-9. — TekcT : anextponHbiii // ObpaszoBarenvHas miatdhopma FOpaiT
[caiiT]. — URL.: https://urait.ru/bcode/489536

7.2 JlonoiHUTEJIbHAS JIUTEPATypa

1. Ky3pmenkoBa, FO. b. AHrnuiickuil Si3bIK 1711 TEXHUUECKUX HarpaBieHui (Al) :
yaeObHoe mocobue s By30B / HO. b. Ky3emenkoBa. — MockBa : M3nmarenbcTBO
FOpaiit, 2022. — 207 c. — (Bsicmee obpazoBanue). — ISBN 978-5-534-11608-3. —
Texct : snextponnsiii // OOpazoBatenbHas Twuiargopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/495261

2. [IporpammHBIE  CcHCTEMBI  CTaTHUCTHYECKOro  aHanmu3a.  OOHapyxeHue

3aKOHOMEPHOCTEW B JaHHBIX C HWCIOJb30BaHWEeM cucTeMbl R u s3wpika Python :
yaebHoe mocooue / B. M. BonkoBa, M. A. CeménoBa, E. C. UerBeprakona, C. C.
BoxoB. — Hopocubupck : HI'TY, 2017. — 74 ¢. — ISBN 978-5-7782-3183-2. —
Tekcr : snexkTpoHHbId // JlaHb : 31nekTpoHHO-OMOMMoTeuyHass cucrema. — URL:
https://e.lanbook.com/book/118287
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3. T'mnbBanoB, P. I'. TexHomnorum o0paboTku uH(popmauuu: JlabopaTopHbIit

npakTuKyM : yuyeOHoe mocobue / P. I'. I'mnbBanoB, , A. B. 3a0poaun. — CaHkTt-
[lerepOypr : II'YIIC, 2022. — 45 c. — ISBN 978-5-7641-1819-2. — Tekcr :
ANEKTPOHHBIN //  Jlaub : 2JeKTpoHHO-OmMOnMoteunas cuctema. —  URL:
https://e.lanbook.com/book/279065

4, MakmanoB, A. B. TexHoloruM HMHTEIEKTYAIbHOTO aHalIW3a JaHHBIX !
yueOHoe nmocodue / A. B. Maxkmanos, A. E. XKypasnes. — 2-e¢ uza., ctep. — CaHKT-
[lerepOypr : Jlawb, 2022. — 212 c. — ISBN 978-5-8114-4493-9. — Texkcr :
ANEKTPOHHBIN //  Jlaub : 2JeKTpoHHO-OuMOnMoreunas cuctema. —  URL:
https://e.lanbook.com/book/206711

5. Hemupnosa, JI. A. MHTennexkTyanbHblil aHanu3 AaHHBIX Ha si3bike Python :
yueOHo-MeToauueckoe nocooue / JI. A. JlemumoBa. — MockBa : PTY MUPDA,
2021. — 92 c.— Tekcr: anekTpoHHbIN // JlaHb : 3IEKTPOHHO-OUOIMOTEUHAs

cuctema. — URL.: https://e.lanbook.com/book/218693

7.3 MeTtoauveckue yKazaHHusl, peKOMEHAAIUN U APyrue MaTepuaibl K
3aHATHAM

1. XapuroHoBa, A.E. XpaHWIuIa U CHUCTEMbl MHTEIUIEKTYyaJIbHOTO aHAJIN3a
naHHbIX: MeToanueckue ykazanus / A.E. Xapuronosa. — M.: PTAY-MCXA um. K.A.
Tumupszesa, 2016. — 25 c.

8. Ilepeuennb pecypcoB nHGOPMANUOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH
«/HTEpHEeT?», HEOOXOAUMBIX IJISI OCBOCHHS TUCIHUIIINHBI

1. Amnaxonma. URL: https://www.anaconda.com/distribution/(oTKpsIThI# 1OCTYII)

2.  Odununaneueii caiit Poccrara. URL: https://rosstat.gov.ru/ (OTKpBITBIN AOCTYIT)
3.  Odwunumaneubiii caidt LlentpansHoro bamka Poccum. URL: http://www.cbr.ru
(OTKpPBITHIN JOCTYM)

4. Bureau of Economic Analysis. URL: http://www.bea.gov (oTkpsIThIii
JOCTYII)

5. MockoBcKasi ~ MEKAyHapogHas  BalioTHas  Oupska.  http://www.micex.ru
(OTKpPBITBIN JOCTYM)

6. Odunmanbueiii caiit Bcemupnoro 6anka . URL: http:// www.worldbank.org
(OTKPBITBIN JOCTYI)

7. OdurnmanbHbINA caiT MuHnucTepcTBa ¢dbuHaHCOB PO. URL:
http://www.minfin.gov.ru (OTKpBITHIA JOCTYT)

8. OdunmanpHbld caiit HanuoHaabHOTO OOPO APKOHOMHUYCCKHX HCCIIEIOBAHUMA
CIIOA. URL: http:// www.nber.org (OTKpBITBII TOCTYTI)

9. [lepeyeHb MPOrpaMMHOTro odecnedeHusi 1 HHGPOPMAIMOHHBIX CIIPABOYHBIX

CHUCTEM
Tabnuua 9
IlepeyeHb NporpaMmMHOro odecrnevyeHust
HaumenoBanu
Ne CHO ev HanMeHoBaHHe Tun TI'on
pasaena yuyeOHoi ABTOp
n/n NPOrpamMMbl NPOrpamMMbl pa3padoTKu
AUCHHUILIHHBI
1 1-5 Anaconda pacuétHas | Anaconda En- 2022
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terprise |

10. Onncanue MaTepuaabLHO-TeXHUYECKOH 0a3bl, HOOXOAUMOM 1151
ocyLIeCTBJICHUs] 00PAa30BaTeIbLHOIO NMPoLecca M0 JUCIUILINHE

Tabmuna 10

Ceenenus 00 00eCIe4YeHHOCTH CIICHAJTU3MPOBAHHBIMY Ay 1M TOPUSIMH,
Ka0OHHeTaMH, J1a00paTOPpUAMHU

HanmeHnoBaHMe crienuaJIbLHbIX
MOMelIeHNH U MOMelleHu 11
CaMOCTOSITe/ILHOI Pa6oThl (Ne yueOHOro
Kopnyca, Ne ayMTOpHH)

OCHaAIIEHHOCTh CNENHAJIbHbIX NOMEIEHUN |
NOoMeIleHU JJI51 CAaMOCTOSTEeIbLHOMI paﬁoTLI

1

2

yuebHas ayoumopust Ojist NPOGeOeHUsL 3AHMULL
JIEKYUOHHO20 MUNaA, y4eonas ayoumopust OJis
NPOBeOeHUst 3aHAMUIL CEMUHAPCKO20 MUNA, Y4eOHas
ayoumopusi 0Jisi 2pYyNnosvix U UHOUSUOYAIbHBIX
KOHCYIbmayuil, Y4eOnas ayoumopusi OJisi meKyue2o
KOHMPOJISL U NPOMENCYMOYHOU AMMeCmayuul

=

ok ow

No

8.

9

Okpan ¢ anekrponpuBoaoM 1 mr. (MuB. Ne558771/2)
[MpoekTop 1 mrt. (6e3 nHB. No) — mproOpeTasics He 3a cHeT
CpEJCTB By3a

Bannanoycroituussiii mkad 1 mr. (MaB.Ne558850/7)
CucteMHbIi 0710k ¢ MoHUTOpOM 1 1T, (MHB. Ne558777/9)
Crenn «Cepreer Cepreit CrenanoBuy 1910-1999» 1 1.
(MuB.Ne591013/25)

Ornerymmrtens mopomkosbiit 1 mr. (MaB. Ne559527)
[MonBecHoe kperutenue k oruerymmrento 1 wr. (MHB. Ne
559528)

Kamrosu 2mur. (MuB. Ne1107-221225, Mus. Ne1107-221225)
JlaBka 20 mt.

10. Cron ayautopHsbiit 20 1mT.

11. Cron mns mpenonaBatens | mir.
12.Cryn 2 wir.

13. locka mapkepHas 1 1wT.

14. TpuOyHa HanonbHast 1 wT. (0e3 uHB. Ne)

yuebnas ayoumopust 01 Bpo8edenUs: 3aHIMuLL
CeMUHAPCKO20 MUNA, Y4eOHask ayOumopust 0s
2PYNNOBBIX U UHOUBUOYATIbHBIX KOHCYIbMAYUL,
yuebHas ayoumopusi 0k meKyule2o KOHmpoJis u
NPOMEINCYMOUHOU ammecmayuu, nomeujerue OJist
CAMOCMOAMENbHOU pabomul

1. Cucremnsiii 610k Intel Core Intel Core i3-

ok w

© o~

2100/4096Mb/500Ghb/DVD-RW 10 mrt. (MuB.Ne601997,
NuB.Ne601998, NuB.Ne601999, NuB.Ne602000,
NuB.Ne602001, MuB.Ne602002, MHB.Ne602003,
NuB.Ne602004, NuB.Ne602005, MHB.Ne602006)

. Monutop 10 1mT. (6e3 uHB. Ne) - mpruoOperanuck He 3a cyer

CpEICTB BY3a

Mkad 2 mr. (MaB.Ne594166, NTHB.Ne594167)

Tymb6a 1 mT. (MaB.Ne594168)

ITonsecHoe kperutenue K oraerymmrento 1 mr. (MaB. Ne
559528)

Orrerymutens nopomkoBeiid 1 mr. (MuB. Ne559527)
Kamozu 1 mr. (MaB.Ne551557)

Jocka MarHUTHO-MapKepHas 1 1.

Cron 5 mir.

10. Cton kOMIbIOTEpHBIH 12 1T,
11. Cryn odwucHsrif 21 mr.
12. Ceiid 1 tur. (06e3 MuB.No).

YuebHas ayoumopus 0 npogedeHUs 3aHAMULL
JEKYUOHHO20 MUna, yueonas ayoumopus oas
nposedenUss 3aHAMULL CEMUHAPCKO20 MUna, y4eonas
ayoumopusi 0Jis 2PYNNOBbIX U UHOUBUOYATbHBIX
KOHCYyIbmayutl, y4eonas ayoumopust O1s meKyuje2o
KOHMPOJISL U NPOMENCYMOYHOU AMMeCmayuul,
nomewenue 0Jisk CAaMOCmOosImMenbHOU pabonvl

1.
2.

3.

No ok

Tpubyna HanonpHas 1 mr. (MaB.Ne 599205)
Mkad s gokymentoB 3 mr. (MaB.Ne593633,
WHB.Ne593634,1HB.Ne559548/18)

Bemanka nanonsHas 2 mt. (MaB.Nel107-333144,
WuB.Ne1107-333144)

Kamozu 1 mr. (MaB.Ne591110)

Jlocka MarHUTHO-MapKepHasi 1 mT.

Cron 15 mt.

Ckametika 14 mT.
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8. Cronspro 1 mr.

9. Cryn 2 mr.
Llenmpanvras nayunas bubauomexa umeHu YuranbHble 32161 OUOIUOTEKU
H.U. Kenesnosa
Cmydenueckoe obwesxncumue Komnara st caMmoroaroToBKu

11. MeToanuyeckue peKOMeHIAlMU 00y4AI0IIMMCS 110 OCBOCHUIO M CIUILIHHbI

[IpucTynas K M3y4eHUIO AUCHUILUIMHBI « MoJenupoBaHHe BPEMEHHBIX DPsIOB
Ha MTHOCTPAHHOM SI3bIKE», CTYJEHTHI IOJKHBI O3HAKOMUTHLCS ¢ Y4eOHOM MpOorpamMmoi,
yuyeOHOM, HaydHOM M METOJAMYECKOW JHUTEepaTypoH, HMerolleicss B OubIMoTeKe
PFAY-MCXA um. K.A. TumupszeBa, NoayduTh B OMOJIIMOTEKE PEKOMEHJAOBAHHBIE
y4eOHUKU U Y4eOHO-METOANYECKHE TTOCOOUS, 3aBECTH HOBYIO TE€TPab JJisi PaOOTHI C
NEPBOUCTOYHUKAMH.

Kypc mnpegycmarpuBaer, 4To CTyIEHTHI 00Jafal0T HEOOXOJWMBIM YpPOBHEM
3HaHMM 1O WH(OpPMATUKE, MATEeMAaTHKE, SKOHOMHKE, MPUXOJAT Ha MPAKTUYECKUE
3aHATHS ~ TMOJATOTOBJICHHBIMM IO  BOMpOCaM  JIGKIIMOHHOTO  Marepuaa.
[Ipenmnonaraercs, 4To CTYAEHT BBIMIOJHIET MPAKTUYECKOE 3aJlaHhe B ayJIUTOPUH,
noMa ohOpMIIIET U TOTOBUTCS MO TEOPETHUYECKUM BOMpPOCaM K 3aluTe padoThl Ha
CJIEIYIOLIEM 3aHSTHH.

Buabi n gopmbl 0TPAOOTKH NPOMYIEHHBIX 3aHATHIA
CryneHT, IponyCTUBLIMM 3aHATHS 00s3aH CaMOCTOSITEIBHO BBIIOJHUTH COOOIIEHHE
(mpe3eHTaIuI0), PACCMOTPEHHYIO Ha IMPAKTHUYECKOM 3aHATUU U MOATOTOBUTHCS IO
KOHTPOJIBHBIM BOIIPOCaM K 3all[UTe pabOThl B paMKax 4YacOB KOHCYJbTALIUH.

12. MeToau4yeckue peKOMeHAAIUM NPenoIaBaTe/IfAM 110 OPraHU3aANNH 00yYeHHs
10 JTMCHUILTHHE

KommuiekcHoe OCBOECHUE CTyJIEHTaMU yueOHOM TV CUUTLINHBI
«MoaenupoBaHUE€ BPEMEHHBIX PSJAOB HAa HWHOCTPAHHOM S3BIKE» MPEIIoaraet
U3y4eHHe  MaTepUajoB  JICKIMH,  pPEKOMEHAyeMOW  y4eOHO-METOIUYECKOM

JIATEPATYPBl, HOATOTOBKY K IPAKTUYECKUM 3aHATUSAM U JIEKIUAM, CAMOCTOSATEIIbHYIO
paboTy MpH BHITIOJIHEHUH MPAKTUUECKUX 3aIaHUM, TOMAITHUX 33/ IaHUM.

Ha nepBoM 3aHsaTHH npenoaaBaTenb 3aKpeIBsIET 3a KaXIbIM CTYJICHTOM HOMEDP
BapuaHTAa JJIsl BHITIOJIHCHHSI MHIUBUYAIBHBIX paboT (KaK MpaBuUIIO, HOMEP BapuaHTa
COOTBETCTBYET MOPSAJIKOBOMY HOMEpY CTyAE€HTa B XypHalle mnpenoaasatensi). [lo
KOKIO0M WHIUBUAyaTbHOW paboTe MOKHA OBITH MOCTaBIEHA OIEHKa Mo (akTy ee
3alUTHL. 3allUTy PEKOMEHAYETCS MPOBOJUTHL HA CIEAYIOIIEM MOCe MOJTYYEHUS
3amaHus 3aHatud. [IpenomaBatens 00s3aH MPOBEPUTH COOTBETCTBUE BBHIMOJIHEHHOIO
3alaHUsl MCXOAHBIM JAHHBIM BapvaHTa CTyAeHTa. Takum 00pa3oM, HCKIHOYAETCS
BEPOATHOCTbD ILIaruaTa.

B pamkax kypca mpeaycMOTpeHbl (OpMbl pabOThl CTYJIEHTAMU B MajbIX
rpynmnax, MO3rOBOM IITypM, OpPUEHTUPOBAHHBIE HA  pPA3BUTUE  HABBIKOB
B3aUMOJICUCTBUS y CTYJICHTOB MPU PEUIEHUU NMPO(ECCUOHAIBHBIX 3a7a4.
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yecTBa, ero pabota MOXET ObITh 3aciylllaHa Ha HAyYHOM KPYKKE kadepbl UM HA
CTy/leHUecKol Hay4HOH KoHdepeHuuH. 1o pemeHuo Kadeapbl, CTYACHTbI, 3aHAB-
ILMe TIPU30BbIE MECTA HA HAYYHBIX CTYAEHYECKUX KoH(pepeHL X, MOryT 0CBOOOX-
IaThCs OT CHAuM 3a4yeTa C OLIEHKOH MO AUCLHUILIMHE.

IIporpammy pa3paGorau (u):

XapuroHosa A.E., K.2.H., TOUECHT

-1 (noanucs)
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PELHEH3UA
Ha padouyo nporpammy AucuunanHbl 51.B.J1B.03.01 «MoaenupoBanue BpeMeHHbIX PsiI0B
HA HHOCTPAHHOM SI3bIKe»

OITIOII BO no nanpapienno 09.03.02 «MupopmManuoHHbIe CHCTEMBbI H TEXHOJIOTHH,
HaNpaBJeHHOCTh «KoMNbIOTepHbIe HAYKHM M HHTE/VIEKTYAJIbHbIN aHaan3 JaHHbIX (Computer
Science & Data Mining)»

(kBaniuukanus BHINTYCKHHUKA — 0aKaiaBp)

KonomeeBa Enena CepreeBHa, moueHT kadenpsl ¢unancoB ®I'BOY BO r. Mockssl
«PTAY-MCXA umenu K. A. TumupsizeBa», KaHIUIATOM SKOHOMUYECKUX HayK (Hajiee Mo TEKCTY
PEICH3EHT), TPOBEACHA peleH3us pabodeld mporpamMmbl JUCHUIUIHHBI  «MoJemupoBaHue
BPEeMEHHBIX psAAoB Ha wuHOCTpaHHOM si3bike» OIIOII BO mno wanpasnenumto 09.03.02
«HMugpopmayuonnvie cucmemvl u mexuono2uu», HaNpaBleHHOCTh «KOMIBIOTEpHbIE HAyKH H
WHTEIUIeKTYyaabHbIH aHanu3 gaHHbIX (Computer Science & Data Mining)» (6akamaBpuar)
pazpabdotanHoii B ®I'bOY BO «Poccuiickuii rocyaapcTBeHHbIN arpapHblii yHuBepcuter — MCXA
nmenu K.A. TumupsizeBa», Ha kadeape CTaTUCTUKU U KMOEPHETUKH (pa3paboTuuK — XapUTOHOBA
AnHa EBrenbeBHa, KaHIUAAT SKOHOMHUECKUX HAYK, JOIEHT Kadeapbl CTATUCTUKN  KHOCPHETHUKH ).

PaccmotpeB mipesicTaBiieHHBIE Ha PELIEH3WPOBAHUE MAaTEPHAIbl, PEIEH3EHT MPHUIIET K
CJIETYIOIIMM BBIBOJIAM:

1. lpenpsiBnenHas padoyas nmporpaMma JUCITUIUTHHBI «MOIenMpoBaHne BPEMEHHBIX PSIIOB
Ha WHOCTPAHHOM sI3bIKe» (najee mo TekcTy I[Iporpamma) coomeemcmseyem tpeboBanmsim OI'OC
BO mno wnanpaBnenuto 09.03.02 «Hngpopmayuonnvie cucmemvl u mexnonocuuy. lIporpamma
cooepoicum BCE OCHOBHBIE Pa3/eiibl, coomeemcmeayem TpeOOBaHUSAM K HOPMaTUBHO-METOINUYECKUM
JIOKYMEHTaM.

1. IlpencraBnennas B Ilporpamme akmyansnocms yd4eOHON AMCUUIUIMHBL B paMKax
peamuzanuu OIIOIT BO ne noonesicum comuenuro — TACUIUTIIINHA OTHOCUTCS K TUCIUTIIMHAM TI0
BBIOOpPY yacTu, GOpPMHUPYEeMOH YJaCTHHUKAMH OOpa30BATEIBHBIX OTHOIICHUN Y4EOHOTO IHKIa —
b1.B./IB.

2. Ilpencrasnennsie B I[lporpamme uenu AUCUMILTUHBI coomeemcmeayonm TPeOOBaHUIM
®I'OC BO nanpasnenus 09.03.02 «Unopmayuonusie cucmemvl u mexHoa02uu .

3. B cootBercTBUM ¢ [Iporpammoii 3a aucuuiuinHON «MoieaupoBaHue BPEMEHHBIX PSIOB
HAa MHOCTPAaHHOM SI3BIKE» 3aKpeIuieHO 3 Komnemenuyuu (71 unouxkamopoe). JlucCUUIUIAHA
«MojenupoBaHue BPEMEHHBIX DPsI0B HAa MHOCTPAHHOM sI3bIKe» W TpeactaBieHHas [Iporpamma
CnocobHa peanu3oeams NX B 00BSBICHHBIX TPEOOBAHUSX.

4. O6mas TpynoEMKOCTh JUCHUIUIMHBI «MoJenupoBaHue BPEMEHHBIX pSAJOB Ha
MHOCTPAaHHOM Si3bIKe» cocTaBisieT 3 3a4éTHbIX eauHuibl (108 yacoB/M3 HUX  HpakTHYecKas
OArOTOBKA 4 4.).

5. HNudopmainus o0 B3aMMOCBS3M H3Y4a€MbIX JUCHMUILUIMH M BOIpPOCaM HCKIIOYEHUS
nyOnupoBaHUSl B COJIEP)KaHUU AUCLUUIUIMH coomegemcmeyem ACUCTBUTEIbHOCTU. JlMCIUIUIMHA
«MoienupoBaHUe BpPEMEHHBIX PsIOB HA HMHOCTPAHHOM S3bIKE» B3aUMOCBS3aHa C JAPYTUMU
mucuummuHamMu OIIOIT BO u Yuebnoro mnana mo Hampasienuto 09.03.02 «Hugpopmayuonusie
cucmemvl U MeXHOI02UU» U BOSMOKHOCTh TyOJIMPOBAHUS B COJIEPKAHUU OTCYTCTBYET.

6. IlpencraBnennas  I[Iporpamma  mpeamoiaraerT  UCHOJIb30BaHUE  COBPEMEHHBIX
00pa3oBaTeNbHBIX TEXHOJOTUH, HUCHONb3yeMble MPU peaU3allud Pa3IUYHbIX BUIOB Yy4eOHOI
paboTel. @opMbI 00pa30BATENBHBIX TEXHOJIOTHI_coomeemcmayom crienn(puke TUCIUTUTHHBL.

7. IlporpamMma aucHMIUIMHBI «MOJENUPOBaHHE BPEMEHHBIX pPSAJOB HAa HWHOCTPAHHOM
SI3BIKEY» Tpe/noiaraet 4 yaca 3aHATUN B HHTEPaKTUBHOH (opme.

8. Bumel, conepxaHue u TPYAOEMKOCTh CaMOCTOSTEIbHONH pabOThl  CTYACHTOB,
npenctaBieHHble B IIporpamme, coomeemcmeyiom TpeOOBaHUSM K TIOJATOTOBKE BBIMTYCKHUKOB,
comepxkamumcs Bo OI'OC BO wampasnenus 09.03.02 «Hugopmayuonnvlie cucmemvt u
MEXHON02UUN.
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a30BaTETbHBIX OTHOMEHHH y4eo-

uKamu 06p 0
u -

MCIMILTHHBI 10 BBIGOPY YacTH, popMHpyeMOH y4acTH
02 « MngpopmayuonHvle cucmembl

oro mukia— b1.B.JIB. ®T'OC BO Hanpas/ieHus 09.03.

N02UUY.
10. ®opMbI OLIEHKH 3HaHMi, npejcTaBlIeHHbIe B [[porpaMMe, coomeemcmeyrom crienuQHUKe

JMCITHILTHHB! H TPEOOBAHHAM K BBIYCKHHKAM.
11. YueGHO-MeTOaHYECKOE 0DECIEICHAE NHCIHILTHHB] TpeCTaBIICHO: OCHOBHOH JIUTE-
paTypo# — 5 HauMEHOBaHHUH,

paTypoif — 5 HCTOYHHKOB (6a30BbIi yueOHHUK), JIONOJTHUTENIBHOM JIUTE
VnTepHeT-pecypebl — 8 HCTOUHHMKOB M coomgemcmeyem TPeOOBaHUAM ®I'0OC BO HampaBiIeHHA

09.03.02 «Hrgpopmayuonnsie cucmemol U mexHoA0uU».
12. MaTepHaTbHO-TEXHHYECKOE o6ecrieuenye AHCIMIUIMHBI COOTBETCTBYCT crienuQuke
OCTpaHHOM S3BIKE» H obecreynBaeT Uc-

JUCHHUIITHHBI «MoaenupoBaHHE BPEMEHHBIX pAA0B HA MH
0JIb30BaHHE COBPEMEHHBIX 06pa303aTean51x, B TOM YHCJIE I/IHTepaKTI/IBHbIX METOA0B 06)"16}1}15{.
13. MeToan4yeCcKue peKOMEHNallHH CTyACHTaM H METOJIUYECCKHEC peKOMCHIIBIII/IPI npemnoaasa-

TeNSM 0 OpraHHu3alvn O6Y‘I€HH§I [0 JUCLUMIUIMHE AaloT HpeIICTaBJICHPIC (o) cneumbnxe O6Y‘I€HH51

MO0 JUCUMIIIHHE «MonaenupoBaHHe BpPEMEHHBIX psa0B Ha MHOCTPaHHOM SA3BIKEY.

OBIIUE BBIBO/IbI
Ha ocHOBaHHH MPOBEIAECHHOTO peLeH3UPOBAHHUA MO>KHO clieIaTh 3aKIIOYCHHUC, YTO XapaKTep,
MogenupOoBaHHC BpPEMEHHBIX PSJI0B

CTPYKTYpa H COAepXanue pabouel porpaMmBel JHCIHILTHHBI «
na uroctpaHoM s3bikey OITOIT BO mo HarmpaBieHHIO 09.03.02 «Hngopmayuorneie Cucmemel U
mexror02uu», HanpapieHHOCT «KoMnbloTepHbIe HAYKH H MHTeUIEKTYaJIbHBIH aHAIH3 JaH-
mbix (Computer Science & Data Mining)» (xBanuUKAIHS BBITYCKHAKA — Gakanasp), paspado-
TanHas XapuToHOBOH A. E., K.3.H., IOUEHTOM Kadeapbl CTATHCTHKH KHOEPHETHKH, COOTBETCTBY-
et tpebopanmsiM PI'OC BO, coBpeMEHHBIM Tpe6oBaHUAM IKOHOMHKH, PBIHKA TpyAa ¥ MO3BOJIHT

IIp¥ & peaTH3al|H yCIIEIHO 00eCIeYUTh dopmipoBaHHe 3asBICHHBIX KOMIIETCHILIHH.

ut kadexps! purancos ®I'BOY BO «Poccuiickuil rocyaapcr-

nmeny KA. TumupsizeBay, KaHAUAAT SKOHOMHIECKHX
« b » o) 2021r.
7~

Penernsent: Konomeesa E.C., noue
BeHHBI arpapHbIl yHHBEpCHTET — M
HayK

( 17“'05)
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