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1. Ilepedyenb nIaHMpPyeMbIX Pe3yJbTATOB 00y4eHUs 1O JUCUMIIJIMHE, COOTHECEHHBIX €
IVIAHUPYEMBbIMH Pe3yJbTaTAMM 0CBOEHHUS POrPaMMblI

1.1.

Huctmmmaa  OT]1.02

CICAYIOIIUMHU KOMIICTCHIIUAMM.

«HpeIICKasaTeanan AaHaJIMTUKaA»

o0ecrieunBaeT OBJIAJICHUE

Tabmuna 1.1
Kon HanmenoBanue Kon HaumenoBanue KOMIIOHEHTa
KOMIIETEHIIUH KOMITETCHIHN KOMITOHEHTa KOMITETCHIH
KOMIIETCHIIH
OIIK 3 Criocoben ocymectBiaTsy | OINK 3.1 Criocoben pemarpb 3a1aun
MIPUHSTHE pEeLIeHUH, AHAJIUTUYECKOU MOAJEPKKU
CTpPaTETUYECKOE MPUHSATHS penIeHui c
IUTAaHAPOBAHUE u UCTIONb30BAaHUEM  COBPEMEHHBIX
MPOTHO3MPOBaHNE B METOJIOB " MPOTPaMMHOTO
npodecCHoHaTBFHON HHCTPYMECHTAPHSA cbopa,
JIeSITEIILHOCTH c 0o0paboTku u aHaJM3a,
UCIIOJIb30BaHUEM MHTEJUIEKTYaJILHOTO 000pYIOBaHUS
COBPEMCHHBIX METOAOB U n CHCTEM HUCKYCCTBCHHOI'O
MPOTrPaMMHOTO MHTEJUIeKTa
HHCTPYMEHTapHs cbopa,
0o0paboTkM W  aHalmm3a
JIaHHBIX,
MHTEJUIEKTYaIbHOTO
000pynOBaHUSI ¥  CHCTEM
HCKYCCTBEHHOTO MHTEJICKTA

12.B pe3yabTare 0CBOCHUS NTUCHUIIVIMHBI Y CTYACHTOB 10J/I’KHbI ObITH C(l)OpMI/IpOBaHI)I:

Ta6muna 1.2
OTO/TD Kog  xommoHeHTa PesynbraTel 00yueHus
(TIpy HATTHY UK KOMIICTCHITUH
npodcrangapra)/
podeccroHaIbHBIC
ericTBUs
Ynpasnenue Ou3Hec- Ha ypOBHE 3HAHUIL:
QHATN30M 3HaTh:
—  METO/bl aHAJIU3a JJAHHBIX U MAITHHHOTO 00Y4EHHUS;
— BO3MOXXHOCTH MPOTPAMMHBIX  CPEACTB  CTATHCTHYECKOU
00paboTKH U Tpe/ICKa3aTeIbHOTO aHAIN3a JAHHBIX
COBpeMeHHbIe WH()OPMAIOHHBIE CHUCTEMbI O0pabOTKH M aHaim3a
JIAHHBIX
HA YPOBHE YMEHHUS:
Ymern:
— TPUMEHATh MNPOTPAMMHBIC CpEICTBA aHalW3a JaHHBIX,
NOAJCPKKH TPHHATHS PEHICHUH [UIs  pelmieHHus —3ajadq
HPOTHO3UPOBAHMS;
— I[pUMEHATh HMH(POPMAIMOHHBIE TEXHOJOTMHM B o00beMe,
HEOOXOUMOM JIA Iieieii OM3Hec-aHanu3a
HA YPOBHE HABBIKOB:
- peleHus 3a/1a4 aHaIn3a HabOPOB JaHHBIX M BPEMEHHBIX PSJIOB
ITKc-4.2




2. O0beM U MecTO TUCHMILIHHBI B cTpyKType OIl BO

O0BeM THCHUILINHBI
OO01mast TpPyI0eMKOCTh AUCIHUILTUHBI COCTABIISACT | 3aUeTHYIO eAUHMUILY, 36 akaneM. 4acoB/27
aCTpPOH. YacoB.

Tabnuma 2
Bun paboTsl TpynoemkocTh (akaj/acTp.4achl)
Oo0mas Tpy10eMKOCTh 36/27
KonTakTHasi padora c npenogasareiemM 24/18
Jlexuuu 12/9
IIpakTuueckue 3aHATUSL 12/9
CamocrosiTesIbHas paboTa 12/9
Kontpons -
DopMBbI TEKyIIEro KOHTPOJIS
DopMa IPoMe;KYTOUHOM aTTeCTAUHU 3auem

MecTto nucnumimabl B crpykrype OII BO

Hucuurnnuna wusywyaercss B 1-M  cemectpe l-ro kypca. [Hucuummuna OT.02
«[IpenckazarenpHasi aHAJTUTHKA» OTHOCUTCA K (DaKylIbTaTUBHBIM JUCIHUILUIMHAM Y4€OHOTO MlaHa
no Hanpasienuto «busnec-unpopmarukay 38.04.05. [IpenonaBanre TUCIUILITMHBI OMUPACTCS HA
JTUCIUIUIMHBL TIporpaMMbl OakanmaBpuara «OKOHOMETpPUKa», «AHanmu3 JnaHHbIX», «Teopus
BEPOSATHOCTE», «Maremarndeckast CTaTUCTUKA.

B cBoto odyepennr oHa co3MaET HEOOXOAUMBIE MPEANOCHUTKU I OCBOCHHUSI IPOTPAMM TaKHX
quciuminH, kak 51.0.07 «Ananutnyeckas nojjaep:kka npuHATUs pemenuiiy, 51.B.01 «Ananus
U BU3yanu3auus JaHHbix», b1.B.09 «HTennexTyanbHblii aHaIu3 TEKCTOB U M300pasKEHUIN».

JucuurinuHa 3aKiajblBa€T TEOPETHUUECKUA U METONOJIOTHYECKUM (PYyHIAMEHT JUIst
OBIIaJIeHUs] yMeHUsIM U HaBbikamu B xoie  b2.0.01(Y) «lIpoekTHo-aHaNIUTHYECKas TPAKTHKAY U
b2.0.02 (H) «Hay4uno-ucciieqoBareibckas padboTay.

3HaHUs, YMEHHS M HABBIKU, MOJYYEHHBIE NPU HU3YYEHUU TUCLUUILUIMHBI, UCIOIb3YHOTCS
CTYACHTaMU TP BBHITIOJHEHUH BBITYCKHBIX KBATH()UKAITMOHHBIX paboT.

3. Coaep:kanue U CTPYKTYPa AMCUMILINHBI
3.1. CTpyKTypa TUCHHUTLINHBI
Tabmnuia 3
Ne ni/m HaumeHoBaHue Tem O0beM TMCUMIJIMHBI, Yac. Dopma
Bcero KonTakTHas padora CpP TeKyllero
o0yuarommxcsi ¢ KOHTPOJIS
npenojaBarejieM ycreBaemMocT
10 BUJAAM Y4eOHBIX 3aHATHH u**,
J/A0T n3/10T KCP CPO CII | mpoMeKyTo4
HOT
arrecTaum®
%k
OcHoBBI
Tema 1 HpecKa3aTe bHON 10 4 4 2 T
AHAJTUTHKH
Tema 2 MopenupoBanue 14 4 4 6 o™
BPEMEHHBIX PSIOB
MammaHOe 00yueHne B
Tema 3 aHa3e BPEMEHHBIX 12 4 4 4 T
PAIOB
IIpoMeKyTOYHAST aTTeCTALIHS 3auer
Bcero (akaz./acTp. gachl): 36/27 12/9 12/9 12/9 \
Ipumeuanue:

2* - KOHCYNbTAIVS, HE BXOIAIIAS B OO 00heM TUCITUTUTHHBI
I/ICHOJ'IB3yeMBIe COKpallCHUA:




JI — 3aHATHSI JTCKIIMOHHOTO THIIA (JICKIIMU M UHBIE YUeOHbIC 3aHITHS, IPEyCMaTPHBAIOIINE
MIPEUMYIIECTBEHHYO Mepeady yueOHoH HHPOPMALIUY MeIarorndeCKUMH paOOTHUKaMK OpraHU3aluy U (UIIH)
JIUTIAMH, TIPUBIICKACMBIMU OPraHU3aIUeH K peann3anui 00pa30BaTeIbHBIX MPOTPaMM Ha MHBIX YCIOBHSX,
oOydJaroImumcs) ;

[13 — mpakTryeckue 3aHATHS (BUABI 3aHATHS CEMHHAPCKOTO THITA 332 UCKITFOUYECHUEM JIA00paTOPHBIX PabdoT) ;
KCP — nanuBuayanpaas pabora 00ydarommxcs ¢ me1arorndeCKuMi paboTHIKaMU OPTaHU3aAN U (WIIH)
JIUT[AMH, TIPUBJICKACMBIMU OpPraHu3allueil K peanu3anuy 00pa3oBaTelbHBIX MPOTrPaMM Ha MHBIX YCIOBHUSIX (B
TOM YHCIIC WHIVBH/YaTbHbIC KOHCYJIBTAIINN) ;

CP — camocTosiTenbHas paboTa, OCyIecTBIsIeMas 6e3 y9acTHs MeJarornIecKuxX padOTHUKOB OPraHU3aliy U
(unn) JUI, TpPHUBJICKAEMBIX OpraHU3aIMeH K pealln3alui 00pa3oBaTeIbHBIX MPOrPaMM Ha UHBIX YCIOBUSX;
CII — camonpoBepka;

CPO — camocrosTenpHas pabota oOydaromerocs

koHTposbHBIE paboThl (K), ompoc (O), rectuposanue (T)

3.2. Conep:xkanue JUCHUNIMHBI
Tema 1. OcHOBBI peICKA3ATEIBHON AHAJTUTHKHU
[Tonstue ananuza nanubix. [lonsTHe «mamuuHOE 00yueHue». CooTHomieHue noHsaTuil Bl,
DM, AL
Dranbl TUIUYHOTO aHanu3a AaHHbX. Data Mining. )Ku3HeHHBIH UK Ipoliecca aHalu3a
nanabix. Kimaccugpukanus merogoB Data Mining. Monenmn Data Mining. TlonsTie naHHbIE H
3nanusa. Knaccudukanus 3amau DataMining. [IpocTpaHcTBEeHHBIE JaHHBIC, BPEMEHHbBIE PSbI,
naHeNIbHbBIE NaHHbIe. O0Ias XapakTepUCTUKA MOJIEIICH BPEMEHHBIX PSIOB.

Cpasuutenbhblii ananu3 Phyton, R. Cpezactsa craructuueckoit 06paboTku naHubix. O01mas
xapakrepucTuka s3pika R. Ipaduyeckume cpencrBa si3eika. Cpemga wmopenupoBaHus R.
Craructuueckas miargopma IBM SPSS Statistics.

Mertononorust KDD. 3amaun npenobpaborku nannbix. Texnomorust ETL. ETL (Extracting
Transformating and Loading) — cpencTBo u3BnedeHus, 00pabOTKU U 3arpy3Kd JTaHHBIX. MeTobl
npeaoOpaboTKN BpeMEeHHBIX psifoB. [Ipomycku nanusix. Hanmnune anomanmii.

Tema 2. MoaeiupoBaHue BpeMeHHBIX PS/10B.

Perpeccuonsblii aHanu3 BpeMeHHbIX psjgoB. llonsthe ¢unbTpa U  QUIBTpALUU.
OKCIOHEHIMANIbHOE cIIakuBaHUe. Ce30HHBIE M HUKIMUYECKUE COCTABISAIONINE BPEMEHHOIO PAAa.
CrnexTpanbHblil aHAJIN3 BPEMEHHBIX PsoB. Busyanusanus BpemeHHbIX psanoB. Koppenorpamma.
ITepuonorpamma. Merononoruss ARIMA. Monenn npocTpaHCTBa COCTOSHHMM JJIsI BPEMEHHBIX
psanoB. @uinetp Kanmana.

Tema 3. MammHHOe 00y4eHHe B AaHAJIH3€¢ BPEMEHHBIX PSI0B.

['enepanus u BbIOOp IPU3HAKOB /1711 BPEMEHHBIX psAoB. Kitactepuszaius BpeMEHHBIX PSIOB
no wucxogusiM jgaHHbIM. DTW-paccrosnue. IlocTaHoBka 3ajad KJIACTEPHOIO aHAIMU3a.
Omnpenenenue knactepa. [lapamerpsl kiactepa. Mepbl 65n30cTi. MEeTpUKH KJIACTEPHOTO aHATH3a.
ba3oBble anroputMel kiactepusanuu. Mepapxudeckas kiacrepusanus. [Ipumep kinacrepuzanuu ¢
nomotibto DTW-paccrosiaust. Jlennorpammel. Meron K-cpennux. Ionstue nentpouna. [lpodum
kjacTepoB. Kiactepusanus no onucarebHbIM IPU3HAKAM.

4. MarepuaJibl TeKylero KOHTpPOJIsi yCleBaeMOCTH 00y4ai0 N XCs
4.1. B xozne peanuzanuu nucuuruinHbl «lIpenckazarenbHas aHaIUTUKAY UCTIONB3YIOTCS
CJIEIYIOIIHE METOIBI TEKYIIETO KOHTPOJISl YCIIEeBAEMOCTH O0YyJatOIINXCS:

Tabmumna 3.1
Tema (pa3nen) ®DopMBbI (METOIBI) TEKYIIEro KOHTPOJIS
yCIIEBaEMOCTHU
Tema 1. OcHOBBI peicKa3aTeIbHON AaHAIUTHKI TectupoBanue, onpoc
Tema 2. MogenupoBaHue BpEMEHHBIX PSI0B TectupoBanue, Onpoc, 3a1aHue
Tema 3. MammHaHOe 00y4YeHHE B aHAINM3€E BPEMEHHBIX PsiJIOB TectupoBanue, onpoc
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4. 2. TunoBbie MaTePHAJIbI TEKYILIEr0 KOHTPOJISI YCIIeBAeMOCTH 00y4alouXcs.
Tunosblie OLeHOYHBIE MaTepHaJIbI 110 Teme 1
3.3. TunoBbie Bonpockl A5 onpoca no teme 1

1. Hatite xapakrepuctuky 3Tana ETL (Extracting Transformating and Loading).

2. Kakue 3amaun pematorcss Data Mining?

3. KakoBo npenHa3sHaueHue U CpeAcTBa pa3BeiouHblil [Iporno3upoBanue BpeMEHHBIX
psnoB? JlaiiTe XapaKTEpUCTUKY IUAarpPaMMBbI «SILIUK C yCaMU»

4. Ha3zoBure kakue onepanyy BbIIOJIHAOTCS IIPU arperupoBaHUU JaHHBIX.

5. [TpuBeanTEe MPUMEPHI HCIIOIB30BAHUS CTATUCTUYECKHUX ITAKETOB JIJIsl Pa3BEI0OYHOTO
aHanu3a.

6. Ha3zoBuTe U BBINOIHUTE CPABHUTENBHBIM aHAIN3 TpaPUUECKUX CPEICTB aHAIIN3A.

JlaiiTe xapakTepuCTUKY OMPKEBBIX AUATPAMM.

Tecr
3.4.
1.MadopManinoHHbie KpUTEpUH. YTO MOXKHO OLIEHUTH C IMTOMOIIBIO HHGOPMAITHOHHOTO
Kputepus Akaiike?
1. craunmoHapHOCTH
2. HeCTAUMOHAPHOCTH
3. Ka4ecTBO MOIEJIH
4. omMOKHU AaNNMPOKCUMALMYU MOJIeH
5. HaJau4yme aHOMAJIMH
2.KoMIoHeHThI MOZIeNId BpeMEHHOTO psiia. Kakre KOMIOHEHTHI MOTYT COIEpKaTh MOJIEIh
BPEMEHHOTO psia?
1. Tpenna
CJIy4YaiHas COCTABJIAIOIIAS
CEe30HHAS COCTABJIAIONIAS
IMUKJINYECKAsi COCTABJISIOMIAS
aHOMAJIbHbI€ KOMIIOHEHTBI
BpeMeHHAasi KOMIIOHEHTAa
7. TapMOHMKA
3.Koppenorpamma

ook wm

Series y1

Lag

Bri6epute Mozens BpeMEHHOTO psifia, Koppelorpamma Jiisi KOTOPOro IpUBEeHa BbIIIE
1. t<-¢(1:50)



y1<-17.6+3.4*t+rnorm(50,0,1.5)

2. t<-¢(1:50)
y1<-17.6-0.2*log(t)+rnorm(50,0,1.5)

3. t<-¢(1:50)
y1<-17.6-runif(50,0,2)

4, t<-c(1:50)
y1<-17.6-rnorm(50,0,2)+runif(50,0,2)

5. t<-¢(1:50)
y1<-17.6-sin(1:50)+runif(50,0,2)

6. t<-c(1:50)
y1<-17.6+3.4*t+rnorm(50,0,1.5)

4.Koppenorpamma. Kakumu cBoiictBamu 0011a/1a€T MOZIENIb BpDEMEHHOT'O PsJia, €CIIN €€
KOppesnorpaMMa aBTOKOPPEIUOHHON (DYHKIIMU UMEET BUJ

Series y1

08

Lag

HAJIMuMe TpeHaa
HaJIM4Me Ce30HHOM COoCTaBJIsIOIIEH
CTAIHOHAPHOCTHIO

OTCYTCTBHE TPeHAA
IProAuYHOCTHIO

arONE

5.0Tnuus BpEMEHHBIX PsIIOB OT IPOCTPAHCTBEHHBIX BHIOOPOK. BriGepuTe cBolicTBa,
OTJIMYAIOIIME BPEMEHHBIE PsIJIbl OT IPOCTPAHCTBEHHOM BHIOOPKU
1. Bo BpeMeHHOM psi1y cyllleCTBeHeH NOPSAA0K Hal/II0leHHiH, a B BbIOOpKe He
CylIeCTBEHEeH
2. YpPOBHH BpPEMEHHOIO psila U3MePSIOTCH B KOJHYECTBEHHOW IIKajge, a B
NPOCTPAHCTBEHHOH BBIOOPKe B JII000H IIKAaJIe
YJIeHbl BpeMEeHHOI0 Psiia M Ha0J/110leHUs] BLIOOPKH He3aBUCHMBbI
YIeHbl BPEMEHHOI0 psaa B 00meM cJy4yae CTATHCTHYECKH 3aBHCHMBbI, a
HA0JII0IeHUS] He3aBHCUMbI
5. 4YieHbl BPeMEHHOI0 psAJa He SBJISIOTCA OIMHAKOBO pacnpeiejeHHbIMH, a
HA0JII01eHNS OIMHAKOBO paclpe/eeHbl
6. Hal0JI0neHHs] BBHIOOPKH MOTYT OBITh OLEHEHbI € MOMONILI) CTATHCTHYECKUX
XaPAKTEePUCTHK, 2 BO BPEMEHHOM PAY TAKHX XapAKTePHCTHK HET

8
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6.0mnbka nporuoza. Omrdka MporHo3a BEIYUCIAETCS 10 popMysie

2 |ejl/N
rae ej - ommuOKa j-ro HaOmonenus. Kak Ha3piBaercs janHas ommoka?
1. MAE
2. MAPE
3. RSME
4, MASE
5. MPE
7. Ommbku mporyHo3a. OmmrodKa Mporuo3a BeIMUCIIETCS 110 GopMyrie
T e?/N
rae €j - ommoka j-ro HabmoneHus. Kak Ha3piBaeTcs maHHas omnOka’?
1. MAE
2. MSE
3. SSE
4. MAPE
5. MASE
6. RMSE

8. [ImanupoBanue u MPOrHO3UPOBaHKE. UeM OTIMYaeTCs TUIAHUPOBAHUE OT
nporro3upoBanusi? Kakumu cBoiicTBaMu 00s1afjaeT MIaHUPOBAHUE B OTIUYHE OT

IIPOrHO3UPOBAHUS?
1.

2
3.
4.
5

HOCHT IMPEKTHBHBII XapaKkTep

uMeeT 00JILIINI CPOK

HMeeT PeCypPCHYIO 00ecTe4eHHOCTh
HOCHT BePOSITHOCTHBIN XapakTep
NpeaycMaTpHBaeT HECKOJILKO BAPHAHTOB

9. Ilporuo3upoBanue. Beibepute cBOICTBa, KOTOPHIMH JIOJIKHO YAOBIETBOPSATH

IPOTHO3MPOBAHUE
1. BepoOATHOCTHBIN XapaKTep MPOrHO3a
2. HOCHT XapakTep HCCJIeI0BaHUS
3. TOPHM30HT NPOrHO3a He MOKeT ObITH 00JIbIIIE IEPHOIA PeTPOCTIEKIINU
4. ommOKHU NMPOrHo3a He MOIyT ObITH OoJib1Ie 50%
5. 00s13aTe/IbHBI HECKOJIbKO BAPHMAHTOB MPOTHO3a

10. Mozens BpeMeHHOTO psina. CKPUIT JUTIsl CHHTE3a YPOBHEH BPEMEHHOTO Psijia UMEET BUI
y1<-17.6+3.4*t+rnorm(50,0,1.5)

y_tsl<-ts(yl,frequency = 12,start=c(2011,1))

Yemy paBeH pazmep BpEMEHHOTO psia?

11. ABTOKOppeIALMOHHAs QYHKIUS
VYKaxuTe, KAKUMH CBOMCTBaMH 00J1aZla€T aBTOKOPPENISALIMOHHAS (PYHKIIHS

agbrwpnE

J1s1 J1ara, paBHOro HyJI10 (pyHKIUSI paBHA eIHHHIIE

Juis1 1ara, paBHOro 0eCKOHEYHOCTH (PYHKIUS PABHA HYJIIO

3HaveHus1 PyHKIUH VIS JIATA, PABHOIO eIMHHIIE 3HAYMMO OTIHYAKOTCH OT HYJIsA
(yHKuMs YeTHAs

(yHKIMSA HeYeTHAsA

12.Kputepuu o6HapyxeHUsI BHIOPOCOB

VYkaxkuTe, KaKue KPUTEPUH UCTIONB3YIOTCS IS BBISIBIICHHSI aHOMAJTHAN?
1. Kpurepnii I'padoca
2. Kpurepuii Pocuepa



3. Kpwurepuii KPSS
4. Kpurepunii /{luxkcona
5. Kpwurepuii bokca-Ilupca

13. Kputepuiit KPSS
Kpurepuit KPSS npennaznauen ...

1.

2.

NMPOBEPKH HYJIeBOW THUIIOTE3bI 0 TOM, YTO BPeMEHHOH psa He siBiasiercsas TS-
CTAIMOHAPHBIM PSAOM
NMPOBEPKH HYJIEBOH TIHMIOTe3bl O TOM, 4YTO BpeMeHHOH psaa sBiaserca TS-
CTAIMOHAPHBIM PSIIOM
NMPOBEPKH HYJIEBOW THUIOTE3bI 0 TOM, YTO BpeMeHHOW psx He sBJasercs DS-
CTAIMOHAPHBIM PSIOM
NMPOBEPKH €IMHUYHON THUIOTEe3bl 0 TOM, YTO BPeMEeHHOW psax He siBjasiercsa DS-
CTAIMOHAPHBIM PSI0M
NMPOBEPKH HYJIEBOW THUIOTE3bI 0 TOM, YTO BpeMeHHOH psx He siBjasiercss TS u DS-
CTAIMOHAPHBIM PSIOM

TumnoBble oLleHOYHbIE MATEPHAJIBI 110 TeMe 2
TunoBbie BONPOCHI JIs1 OIPOCa MO Tema 2:

1.
2.
3.

NG

10.

11.
12.

Uro Takoe «crmaxuBanue»? Ero menu.

Uro Takoe ¢uiabTp? Moaenb GuibTpa.

Meton ckonb3siiero cpeaHero. JloCTOMHCTBA M HENOCTAaTKM METO/a CKOJIB3SIILEro
CpEeIHero.

Urto OyneT ¢ pe3ynnbrataMu CIIaKUBaHUA, YBEJIMUUTD pa3Mep OKHA CITIaKUBaHUs?

J1J1s 4ero UCTONb3YIOTCS B3BEILICHHBIE METObI CTIIaKUBAHUS?

B kakux ciyyasx HMCHOJIB3YIOT METOJBI a/TAITUBHOTO CITIAXKUBAHUs?

Kak o1eHuTh Ka4ecTBO CIiiaKuBaHuUs?

MeTtos SKCIOHEHITMAIBHOTO criakuBaHus. OT 4ero 3aBUCHUT BBHIOOp MapameTpa GuibTpa
MIPU SKCIIOHEHIMATBHOM CIVIaXKUBAaHUU?

HazoBute 0co6eHHOCTH perpeccHOHHON MOJENH TPOTHO3UPOBAHUS.

[IpuBenuTe mnpuMepbl BO3MOKHOCTH HCIIOJIB30BaHUSI PETPECCUOHHBIX MoOJeNned B
HKOHOMHKE.

JlaiiTe 0011y10 XapakTepuCTHUKY METOJ]a HAUMEHBIITNX KBaJIPaToB.

Kakue orpanudyeHuss W JONYIIEHUS TPUHUMAIOTCS TIPH HCIOIB30BAaHUU METOJA
HAUMEHBIINX KBAJPATOB IS OIIEHKU KOA((UIINEHTOB YPaBHEHUS PErPeccCuu’?

13. Kak uHTEpHIpeTHPYIOTCS MapaMeTphbl IPOCTON JTMHEHHOW MOIEIH TPOTHO3UPOBAHUS?

1

Tect

. ( - BeIOEpUTE OIUH BapUaHT OTBETA)

TenaeHmus BPEMCHHOTI'0O psAaa XapaKTCPU3yCT COBOKYITHOCTb (l)aKTOpOB, cee

1. okxa3pIBalOLIUX Ce30HHOE BO3JelicTBUE
2. He OKa3bIBAIOLINX BJUSIHHE HA YPOBEHb psiia
3. OKa3bIBaIOLIUX eINHOBPEeMEeHHOE BJIUsIHHE
4. oxa3pIBalOLIUX [10JITOBpeMeHHOe BJIMsAHUE U (OPMHUPYIOIIMX OOLIYI0 TUHAMMKY
M3y4aeMoro noka3areJs
2. (- BoIOepUTE OIMH BapuaHT OTBETA)
[Tox aBTOKOppENSIIIMEH YPOBHEH BPEMEHHOTO psijia TIOIpa3yMeBaeTCs 3aBHCUMOCTB MEXKITY

MOCJICA0BATCIIbHBIMHA YPOBHAMU pAIa:

1. nerepmuHMpoBaHHasi
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2.
3.
4.

KOpPpeIsiiMOHHO—(YHKIIMOHAIbHASA
KOppeJsiiiOHHAsA
pyHKkuMOHAIbHAS

3. BblbepuTe HECKONIbKO BapUaHTOB OTBETA)
KoMrioneHTaMu BpeMEHHOTO PsiJia SBIISIOTCS:

1.
2.
3.
4.

K03} PUUMEHT aBTOKOPPeIsiliuU

Jar

TPeH]

HUKJIHYecKas (Ce30HHAs) KOMIIOHEHTA

4B CTallMOHAaPHOM BPEMCHHOM pAAC TPEHAOBAasA KOMIIOHCHTA ...

1.

2
3.
4

HMeeT JUHEeHHYI0 3aBUCHMOCTDH OT BpeMeHH
HMeeT HeJIMHEIHYI0 3aBUCHMOCTb OT BpeMeHH
OTCYTCTBYET

NPHUCYTCTBYET

5.. Tlepron psjia. exeMecsuHble JaHHbIE IO POXIaeMOCTH B I. Hpio-Mopk, coGpaHHbIe B epuos
c ssHBaps 1946 r. o nexadbppb 1959 r. mpencraBieHsbl B BUAE BpEMEHHOTO psizia.

[Tpumep 3ammcTBOBaH U3 3nekTpoHHOM kHuru A Little Book of R for Time Series u
MCXOJTHBIC JJAHHBIE MOXKHO 3arpy3uTh ¢ caiita mpod. Poba Xunmmana (Rob J. Hyndman)

Ckpunt [uis paboThI C HUM UMEET BUJI:

births <-scan("http://robjhyndman.com/tsdldata/data/nybirths.dat")

birthstimeseries <- ts(births, frequency=12, start=c(1946,1))

birthstimeseries

head(birthstimeseries)

Uemy paBeH mepuoji CE30HHOU COCTABIISIONIECH BpeMeHHOro psiga? OTBET JaTh YUCIOM

6. [Tapametp punsrpa
VKaXKUTE KaKOi apaMeTp MCIOJIb3yeTCs B (GUIBTPE MPOCTOTO SKCIIOHEHIIMATBHOTO CIITAKHBAHUS

1.
2.
3.
4.
S.

pa3Mep OKHAa
aiab(a

Oera

raMmma

ncu

7. IIpocToe SKCIIOHEHIIMATIBHOE CITIa)KUBAHNE
Kakumu cBoiicTBamu 0051aaeT (GUIBTP MPOCTOrO IKCIIOHEHIIUATBHOIO CIVIaKUBAHUS?

1.
2.

3.

5.

BpeMenHoii psa cuuTaeTCHa CTAaMOHAPHBLIM. TpeHa oTcyTcTBYyeT

IIpu ompenejieHUM CIVIa’KEHHOI0 3HAYEHHUS] YYMTBHIBAIOTCH BCe MpeablaylIue
YPOBHH BPEMEHHOI0 pAAa

Bec kaxnaoro mpeapiaymero 3Ha4eHusl YPOBHSI BPEMEHHOI'0 psiia MEHbIlIE Ha
Beanunny o(1-a)

Bec kaxnaoro mpeapiaymiero 3Ha4eHusl YPOBHSI BPEMEHHOI'0 psijia MEHbIIE Ha
BEJMYHHY O

IIporno3upyemoe 3HaueHUe YPOBHSI BpPEMEHHOIO Psiia 3aBUCHT OT IapaMerpa
¢puabTpa

8. ®unsTp bpayna-Maiiepa
CKoNbKO ypaBHEHUH 3a7al0T MOBeACHHE (MIBTpa SKCIIOHEHLMAIBHOTO CIaXuBaHus bpayHa-
Maiiepa, eciu criakxuBaeMblii QUIBTP COAEPKUT KyOMUECKHUIl MOTMHOMHUANIbHBIN TpeHa?

1.

2
3.
4.
5

1
2
3
4
5
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9. ®UIBTP CKOMB3SIIETO CPEAHETO
Kakumu coiictBaMu 00saaeT (pUiabTp MpoCcToro CKOIB3SIIETr0 CPEAHEro?

3.5.cri1axkuBaHne MPOM3BOIAUTCS HA EHTP OKHA CIVIAKUBAHUS

3.6.kaxkm0e HAOIKAeHHEe HMeeT MOCTOSTHHBIN Bec

3.7.Bce HAO/IKOIeHHUsI 3ABHCHUT OT €ro MoJIoKeHHusI B OKHe PUiIbTpa

3.8.puaAbTP He MO3BOJISIET BLIYMCIUTH 3HAYEHHS /1JIsl MEPBBHIX U MOCTETHUX 3HAYEHMIt

BpPEMEHHOTI0 psiia

3.9.criaxuBaHue MPOM3BOIUTCS HA MPaBbIil Kpaii puabTpa
10. AgmuTuBHAS MOJENb CIIa)KUBaHUA
Pan 3aman mocnepoBarensHOCTRIO y<-¢(10,12,11,13,14,13,17,16,19,19,22, 24). Yemy paBHO
MIPOTHO3UPYEMOE 3HAYCHHE YPOBHsS BPEMEHHOTO psijia Ha oAuH mar nporHosa? Ilpu pemenun
3a/1auy TIPOTHO3MPOBAHUS WCIONB30BaTh (DyHKIMIO ets. Vcmonp3oBare MOEIb C aJUTHBHBIM
TPEHJIOM W aJJIMTUBHON MOJENBIO CIy4ailHON cocTaBisitonieii. OTBET OKPYINIUTh ¢ TOYHOCTHIO
OJHOTO 3HAKAa IT0CJIC 3alATON

11. ducniepcust punbTpa

Jucnepcusi cTalfmoHapHOTO BpeMeHHOro psiaa paBHa 20. Uemy paBHaA AHMCIEPCHS CIIAKEHHOTO
pAla B MPH KCIOIB30BAaHUU MPOCTOTO SKCIOHEHIIMAIBHOTO CIIAKUBAHUS, €CII €r0 MmapaMeTp
paBed 0,337 OTBET AaTh C TOYHOCTHIO JO LEJIBIX

12. IIporuo3upoBanue. Psn 3agan nocnenosarensHocThio y<-¢(10,12,11,13,14,13,17,16,19,19,22,
24). YeMy paBHO NPOTHO3UPYEMOE 3HAUEHUE YPOBHS BPEMEHHOIO psijia HAa OJMH LIar NporHos3a?
[Tpu pemeHnu 3aa4y MPOrHO3UPOBAHUS UCIIONB30BaTh PyHKIMIO ets. Bux Mojienu He yKka3bIBaTh.
OTBeT OKPYIIUTh C TOYHOCTHIO OJHOIO 3HAKa IOCIIE 3ansTON

13. ®unpTp B3BELIEHHOIO CKOJb3AIIEro cpeanero WMA
Haiitu crnaxenHoe 3HadyeHue ¢uiabrpa WMA. eciin pa3mep OKHa CIVIa)KMBaHHs paBeH 5, a
SHAQUYCHUA psaaa MPUBCACHLI B Ta6JII/IIIe

NEEEEE

CrnaxuBaHM€ BBIIOJHUTH Ha IPaBbIi Kpail

®opmyna puIbTpa UMEIOT BUJT
s=Sum(wi*yi)/Sum(wi)

14. ®unerp critaxkuBanus Xoasra-Buntepca

Psan 3aman nocnenosarenpHOCTRIO y<-¢(10,12,11,13,14,13,17,16,19,19,22, 24).

Pemena 3agava guiabsTpanuu ¢ nomoinbsio Meroaa Xoisra-Bunrepca. 3anady pemuts B RStudio.
[Tpu ee pemienny BUJI MOJIENH HE 3a/1aBaTh. YemMy paBHO 3HaueHUE MHPOPMAIIMOHHOTO KPUTEPHS
Akaiike. OTBET 1aTh C TOYHOCTBIO OJIHOTO 3HAKA IOCIE 3aSTON

TunoBble OLIEHOYHbIE MaTepHaJIbl MO TEME 3

1. Yro mnonmmaercs moja kiactepomM? Ha3zoBuTe XapakTepuCTHKU KiacTepa. UYTo Takoe
«IEHTpOUI» Kiacrepa?

2. Jlalite kmaccMpUKAIMI0O METONOB KIJIACTEPHOro aHaim3a. [lpuBenure mnpuMepbl UX
IIPUMEHEHHUS B IPAKTUYECKON KU3HH.
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©o~N A

3aueM HCTONB3YIOTC Mepbl Onu3octu? Ha3zoBuTe MeTOmbl ompeneneHus OMU30CTH MEXKTY
KJIacTEpamu.
Korna npumensercs metoa OIMKHETO cocesa, AanbHero cocena? CpaBHUTE UX.
JlafiTe XapakTepUCTUKY METPUK KJIACTEPHOI'O aHAJIM3a.
[losicHuTe copepkaHue <«IEHIOIPaMMbD» U OPTaHU3ALUIO €€ IPUMEHEHMUS.
Uro nonnMaeTcs moa npoduieM Kiacrepa.
Hcnonb3oBaHue CTAaTUCTUYECKUX NAKETOB /IS PEIICHMS 3a]1a4 KJIACTEPHOIO aHan3a.
JlaiiTe XapaKTePUCTUKY MeTO0/1a K-CPeIHHUX
Tecr
1. JdenaporpaMmmsbl. IHocTaBuTh COOTBETCTBHE MEKILY
ACHAPOIrpaMMaMHU M MCIO0JIb3yeMbIMH METOXAMH JJIs1 HA0JII0ACHUH,
NMPU3HAKU KOTOPBIX 32/IaHBI MOCJ1€10BATEJILHOCTAMU
x<-c(2,3.4,5,6,7,8,3.5)
y<-c(3,2,5,6,3,4,5,10,7).

Cluster Dendrogram
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Cluster Dendrogram
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BapuanTts BeiOopa:
. ICHTPOUAHBII

. bnmxHero cocena
. CpEIIHEN CBS3U

. TIOJIHOM CBSI3U

. Bapna

DN AW N =

2. Mlepapxuueckuii KIIaCTEPHbBIN aHAIIN3
[Ipu pemenun 3amaum KIACTEPHOTO aHaM3a JUisi HaOoOpa IaHHBIX IrlS pPa3IMYHBIMHU
METOAAMH TOCTPOEHBI JEHAPOrpaMMbl C BBIJCJIEHHUEM KIIACTEPOB MNPSMOYTOJBHUKAMU IS
3a/1aHHOTO YKcia KJIaCTepOB paBHOTO TpeM. BbiOepuTe mydiinii U3 METO0B, €CIIU IEHAPOT paMMBbl
UMEIOT CIIEAYIOLINI BUJL
R—

method centroid
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method single

complete

1 6nukHero cocega
JaJIbHEro coceaa
HEeHTPOUIHBIN
CpeaHel CBA3U
B3BellIeHHOM cpeHell CBA3M

NS

3. MeToabl nepapxnmyeckomn Knactepmsaumm
Kakoii 3 MeTOI0B KJTaCTEPHOTO aHAaJIM3a IIPY aHAJIN3E KaHIUIaTOB Ha BKIIFOYCHHUS B KJIACTEP
Ha TEKYIIEeM IIare UCHOoIb3yeT Pe3y/IbTaThl OLEHKH TUCTIEpCUii?
metoa Bapaa
MeTOo/ OJIMKAIIero cocena
METO/ IOJIHOM CBA3H
HEHTPONJIHBIN MeTO
MeTO/l HeB3BEIIEHHOT0 NONMAPHOI0 CPeIHero
4.BHyTpUKIacTepHas AUCTIEPCHS
Hcnonw3ys RStudio pemmts 3a1aqy KJIaCTEpHOTO aHAM3a METOAOM K-cpemHux it Habopa
naHHbIX iris. [Ipu pemieHnu 3aga4u UCIONB30BaTh HauajdbHOE 3HAYEHHE TeHepaTropa ClydailHbIX
ymcen 1234. 3agate MakcUMaabHOE YUCIIO uTepannii pasHoe 10. Hucno kiacTepoB 3a/1aTh PaBHBIM
TpeM. [lepen perieHreM 3a1a4n BBIOJHUTD CTAHAAPTU3ALMIO 3HAUCHHUH TapaMeTPOB C MTOMOIIBIO
¢ynkuuu scale. Kitactepusaiuio BEITOIHATE 110 YETHIPEM [TEPEMEHHBIM Ha0O0pa TaHHBIX (JUIMHE U
HIMPUHE 4YallleJIMCTHKAa U JernecTka). YemMy paBHO CyMMapHO€ 3Hau€HHE BHYTPUKIACTEPHOMH
JUCTIEPCUU JJIS BCEX TPEX KIIACTEPOB?

s E

5.[lenaporpamMmel

Habop nanHbIX 3a/1aH AByMsI 1OCIIEI0BATEIbHOCTAMU 3HAYEHUN TPU3HAKOB.

x<-¢(2,3,4,5,6,7,8,3,5)

y<-c(3,2,5,6,3,4,5,10,7).

YeMy paBHO 3HAYCHHUE PACCTOSHUS MEX/1y YETBEPTHIM U JIEBATHIM HAOIIOICHUSIMU, €CITH BCE
JAHHBIMU OBIIM CTaHJAPTU3MPOBAHBI C MOMOIIBIO (YHKIMU scale, a Takke MpHU MOCTPOECHUU
JICHJIpOrpaMMBbl MCIIOJIb30BaTh METOA MOJIHOM CBsI3U (nanbHero cocena)? OTBET AaTh ¢ TOYHOCTD
JIO IBYX 3HAKOB IOCIIE 3alsTON

6. lnarpaMmMa CHIy3TOB

ITocne peuieHud 3aaa4ud KIIACTCpHOI'0 aHaJM3a I Ha6opa JaHHBIX iris oJrydcHa
JuarpaMma CUJIy9TOB, KOTOpasa UMECT BHU/:
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Silhouette plot of (x = clus.iris$cluster, dist = dist{scale(iris[1:4])))
n=150 3 clusters C;
imnlave s

1: 50| 064

2: 471035

31531039

T T T T T 1
0.0 02 04 06 08 1.0
Silhouette width s,

Average silhouette width - 0.46
VYkakuTe HoMep Ki1acTepa, KauecTBO (POPMUPOBAHUS KOTOPOTO HAMIIYYIIIEE TIPH €€ OIEHKE

MeToA0M cuily3ToB? HoMmep myuliiero kiactepa yka3arb YUCIOM

7. meron k-cpenHux

Hcnonwiya RStudio pemmts 3aauy KJ1acTEpHOTO aHalu3a METOAOM K-cpenHux st Habopa
naHHbIX iris. [Ipu pemiennu 3amadm UCHOIB30BaTh HAYAIBHOE 3HAUEHUE TeHEpaTopa CIIydailHbIX
yucen 1234. 3agarb MakCUMalIbHOE YU CII0 UTepauuii paHoe 10. Yucio kiacTepoB 3a/1aTh paBHBIM
Tpem. [lepen periennemM 3ajauu BHITOJHUTD CTAHJAPTU3ALINIO 3HAYEHUH TTapaMeTPOB C ITOMOLIbIO
dbyukunu scale. Kitactepusaiuio BEIIOIHATE 1O YETHIPEM IIEPEMEHHBIM Ha00pa TaHHBIX (JUTHHE U
[MIMPUHE YaIleIMCTHKA U JIeTIeCTKa). YeMy paBHO YMCIIO HAOIIONEHHH, MOMAaBIIMX BO BTOPOM
Kjactep?

8. MeTrpuku paccTosHus
Uemy paBHO EBKINIOBO paccTosHHE MeEXAy OObEKTaMM, XapaKTepU3YEeMbIMU JBYMs
IIPU3HAKaMH, €CJIM U3BECTHBI 3HAYCHMSI IPU3HAKOB

L2 4
L3 9

Otser AaTb € TOYHOCTBIO N0 ABYX 3HAKOB ITOCJIC 3aIToN

9. Ilpodunm kactepon
3amava KJIaCTEpHOTO aHaIM3a /i Habopa JaHHbIX iris pemiena B SPSS. 3anada pemranach
METOZOM JIByXATAIHOTO KJIACTEPHOTO aHanu3a. B pe3ynbrare ee pemieHus s 3a1aHHOTO YHclia
KJIACTEPOB PaBHOTO TPEM TOIydeHa TabauIa mpopuiieil KI1acTepoB, UMEIOIIast BUJ:
LeHTpouakl

SEPALL SEPALW PETALL PETALW

CTaHg, CTang, CTaHg, CTaHg,
CpegHee  OTKMOHEHMA  CpedHes  OTKNOHeHMA  CpedHee  OTKNOHEHMA  CpefHee  OTHMOHEHWA

Knactep 1 5,0060 35249 3,4280 37906 1,4620 17366 2460 10539
2 6,1742 59177 2,8333 29940 4,8065 76208 1,6366 40908
3 7,4286 41519 3,3867 34847 6,2286 ,35456 2,2000 25820

OB EANHEHHEIR 5,8433 82807 3,0573 43587 3,7580 1,76530 1,1993 76224

[Tpoananu3upoBaB JaHHYIO TaOJMIly, YKaXHTe€ HOMEp KJlacTepa, KaueCTBO KOTOPOIo
Hauxynuee. B oTBeTe HOMEp yka3aTh YMCIOM

10. Paccrossane ManxerreHa

Yemy paBHO paccrosiHue MaHXeTTeHa MeXAYy OObEeKTaMH, XapaKTepU3yeMbIMU ABYMS
[IPU3HAKAMHU, €CJIA HU3BECTHBI 3HAYCHUS IIPU3HAKOB
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OTBeT JaTh ¢ TOYHOCTBIO 0 LIEIBIX

11. PaccTossHne MUHKOBCKOTO

Hcnonb3ys HaOOp TaHHBIX HPHCH], ¢ momolsio SPSS ompenenuts paccrosHue MEXTY
nepemeHHbiMU SEPALL, SEPALW c nomomibto MeTpriku MHUHKOBCKOTO BTOporo nopsjaka. [lpu
pELIEHUH 3aJ1aud BBIIOJHUTH CTAHJAPTU3ALNI0 3HAUEHUIN NEPEMEHHBIX C ITOMOUIbIO Z-OLIEHKH.
3amauyy pelmuTh C TMOMOIIBIO HEPapXMUYECKOW KilacTepu3aluu, HUCHOoJib3ys Meron Bapna.
Pesynbrarsl B34Th U3 MaTpuIlsl 01u30cT. OTBET JaTh ¢ TOYHOCTHIO /10 IBYX 3HAKOB IOCIIE 3aMATON

Kntouun:
1 2 3 4 5 6 7 8 9 10 11
1-4;2- 1 1 139 0,41 1 47 2,83 2 4 18,25
5;3-
2:4-3

3aganue mo reme 2

HccnenoBare BpeMEHHOW psiji, TPOBEPUTH €r0 CTAlMOHAPHOCTh. PemmTth 3amavy
MIPOTHO3MPOBAHMS YPOBHS BPEMEHHOTO psiia C HCIIOJIb30BAHUEM PA3IMYHBIX CTATHCTUYCCKUX
MeTonoB. HaGop nanHbIXx B3sATh Ha CHHramypckoM IMopTaje OOMIeTOCTYIMHBIX JaHHBIX
(https://data.gov.sg/search), mapun Ilapmxka (https://perma.cc/7V8Z-JZAT) — dpaHKOA3BIYHBIN
noptain, [Ipu BBIMOJHEHWM 3allaHUs BBIMOJIHUTH BCE ATAllbl IOCIEI0BATEIIBHOTOIOTOKOBOTO
aHaJIM3a BPEMCHHBIX PSJIOB C MTOMOIIBIO CTATHCTHYECKUX IIAaT(HOPM H S3BIKOB AaHATTUTHUKHU TAHHBIX
(Pyhton). Ilpu pemenun 3amayn BepudUKALMU MOJEIH HCIOJNb30BaTh WHGOPMAIIOHHBIE
KPUTEPHH, TIOKA3aTeIN OMMOOK anmpOKCUMAIIHH.

3.10. 5.0neHo4YHbIe MATEPHAJIBI IPOMEKYTOYHOH ATTeCTAIMM M0 JUCHUILINHE
5.1. 3a4eT NPOBOAMTCS 1O UTOI'aM BBINOJTHEHHUS 3aJaHUH TEKYIIero KOHTPOJIS.
5.2. OueHouyHble MaTepHAJIbI IPOMEKYTOYHOM aTTeCTAllUM

KomnoneHT KoMnereHumun IIpome:ky TOUHBIH/KITIOYeBOiT KpuTepnii oneHuBanusi
HHANKATOP
[1Kc-4.2 VYipasisier UT-ycnyramu, | Vicnions3yeT HHPOPMAITHIO, METOBI
UH(POPMAIHOHHOHN Cpeoit Y MPOTPpaMMHBIE CPEJICTBA ee cOopa,

HCIIOJIb30BaHUEM
HWHTCJJICKTYaJIbHBIX METOAOB.

AHAJIN3C BPEMCHHLIX PAJ0B

00paboOTKM 1 aHAH3a, B TOM YHUCIIE C

CaMOCTOATEIIFHO peuarb 3a4avuu
HpeZ[I/IKTI/IBHoﬁ AaHAaJIMTUKH npu

Jnst oreHKu cOPMUPOBAHHOCTH KOMIIETEHIIWN, 3HAHUW M YMEHUH, COOTBETCTBYIOIIMX
JTaHHBIM KOMIIETEHLIUSIM, UCIIOIB3YIOTCSI KOHTPOJIbHBIE BOIIPOCHI, & TAKKE 3a/1a4H.

Tunosbie OLEHOYHbIC MATEPHUAJIBI IPOMEKYTOYHOM aTTeCTallMU
Bonpocsl k 3adery no aucuuniuHe «IlpeackasarebHasi aHAJIUTHKA
1. CucreMbl NOAAEPKKH NPUHATHS pelleHuii. XpaHWJIMIIA JaAHHBIX.
2. TlonsiTne «AHaaM3 JaHHBIX». MeToabl W CpeacTBa aHa/Ju3a JAaHHBbIX. OOmas
KjIaccupukanus.
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https://data.gov.sg/search
https://perma.cc/7V8Z-JZ4T

IHonsiTe «MamuHHOE 00yyeHue». Kinaccupukauust MeTo10B MAIIMHHOTO 00y4YeHHSI.

IIpodnema Gonbmux ganHbIX. CpeacTea padoTel ¢ 001bIIUMH JAHHBIX.

PasmepuocTHbie monenu. OLAP-ky0. Tadimua pasmepHocreii. Tadiuua ¢gakros.

Cpasaurenbnbiii anaiau3 OLAP u OLTP-cucrem.

IonsiTne Ou3Hec-anaauTHKH. Kitaccugpukanus cpeacTs «0M3HeC-aHAJTIMTHKID).

Jransl aHaan3a 1anubix. KDD.

Data Mining. Cpeacra o0padorku Data Mining

10. DnemeHTHI MaTeMaTH4eckoil crarucTuku. OnucarejbHasi craTucTuka. Onepanuu
arperupoBaHMs JaHHBIX.

11. I'paduyeckue cpencrpa anajausza. luarpamma paccesinusi. ['mcrorpamma.

12. Hayaawnsblie 3Tanbl KDD. ETL. CpeacrBa ounctku u TpanchopMannu JaHHbIX.

13. Kiaccudukanus MeTox NperoopadoTKi U OYMCTKHU JaHHBIX.

14. MeToabl 60pbs0bI ¢ anHoMausiMu. SlmmuHas guarpamma. CtaTHCTHYECKHE KPUTEPUH
BbIfIBJICHUS] AHOMAJTHIA

15. O0masi XxapakTepuCTHKA 33124 KJACTEPHOI0 aHAJIU3Aa.

16. MeTpHUKH KJIACTEPHOI0 aHAJIU3A.

17. MeTtoabl onpeaeeHus1 OJIU30CTH MEKIY KIacTepaMu.

18. Mepapxuueckas kiaactepusauus. Jlengorpamma.

19. MeToa K-cpeaHHX.

20. Knacrepu3anusi BpeMeHHbBIX Psi/IOB

21. O6mas xapakTepucTUKa A3bika R.

22. O0bekTHI si3bIKa R.

23. Padora ¢ ;aHHBIMHU A3bIKA R.

24. Pemienne 3a1a4 pa3BeabIBaTeIbHOT0 aHam3a B R.

25. IlocTpoeHne cTaTuCTHYECKHX Mojieseii B R.

26. [TonsiTHe BpeMEeHHOTO psifia.

27. Monesiu BpeMeHHBIX PSI/I0B.

28. Pemienne 32124 CriiaKuBaHHUs BPeMeHHBIX PSI/IOB.

29. Meromosorusa ARIMA.

30. MeTonuka nocrpoenusi moaeseit B ARIMA.

31. lIlpumepsl nocTpoenus MoaeJieil B merogosioruu ARIMA

©oOoNO O AW

IIIxaya oueHUBaHUsA
Onenka pe3ynbratoB NpPOM3BOAWUTCA Ha OCHOBe llojokeHMs O TeKylmeM KOHTpoJe

yCcIeBaeéMOCTH  OOyYaromMXcsi M NPOMEXYTOYHOW  aTrTecTallud  OOerarommxcsi 1o
0o0pa3oBaTeibHBIM POrpaMMaM CpeHEro MpoeCCHOHATBHOTO M BBICHIETO 00pa3oBaHUS B
deneparTbHOM TOCYIAPCTBEHHOM OIOIDKETHOM  0Opa30BaTEIbHOM  YUPEKIECHUU  BBICIIETO
oOpa3zoBanus «Poccuiickas akajieMUu HapOAHOKI XO3AHWCTBA W TOCYAApCTBEHHOM CIIy:KObI NMpHU
[Ipesunente Poccuiickoit @enepanuny, yreepxkaeHHoro Ilpukazom Pexropa PAHXul'C npu
[Tpesugente PO ot 30.01.2018 . Ne 02-66 (m1.10 paszmena 3 (mepsblit ab3am) u m.11), a Takxke
Pemenuss Yuenoro cosera CeBepo-zanaaHoro wuHctutyra ynpasiaeHus PAHXul'C npu
ITpesunente PO or 19.06.2018, nporokon Ne 11.
3auer

Ha «3auTeHo0» O1IeHMBAIOTCS OTBET, B KOTOPOM CUCTEMHO, JIOTUYHO U MOCIIEN0BATEIBHO
U3JI0KEH MaTepuraj Ha BCe MOCTaBlIEHHbIE BONPOCckl. Kpome Toro, CTyIeHT AOJKEH MOoKa3aTh
CIOCOOHOCTD JIeNIaTh CaMOCTOSATENIbHBIE BBIBOJIbI, KOMMEHTHUPOBATh U3j1araeMblii Marepuai. [Ipu
3TOM JOIYCKAIOTCSl HEKOTOPBIE 3aTPYIHEHUS C OTBETAMHM, HAIIPUMEp, 3aTPYAHEHUsI C IPUMEpaMHU
U3 PAKTUKH, 3aTPYAHEHUS C OTBETAMH Ha JIOTIOJHUTENIbHBIE BOIIPOCHI.

«He 3auTeH0» CTaBUTCS B CiIy4ae, KOra CTY/IEHT He 3HAeT 3HAYUTEIbHON YacTH yueOHOTO
Mmarepuania, JIOIyCKaeT CYIIEeCTBEHHbIE OLIMOKM; 3HAHHUS HOCAT OECCHCTEMHBIH XapakTep; Ha
OOJIBIIMHCTBO JIONOJHUTEIBHBIX BOIPOCOB JaHbl OLUIMOOYHBIE OTBETHI; OTBET JaeTCs HE IO
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BOIIPOCY.

6. MeToauyeckne MaTepuabl 115 OCBOCHHS AU CHHILIUHBI

Paboueii mporpaMMoii TUCIHMIUIMHBI TPETYCMOTPEHBI CIEAYIOIINE BUIBI AYAHUTOPHBIX
3aHATHUM: JIEKIUH, paKkTHUecKue 3aHaThs. Ha neknusax paccMarpuBaroTcs Haubosee CIOKHBIN
Marepuan TUCHUIUIMHBL. J[1s pa3BUTHS Y MaruCTpaHTOB KPEAaTHBHOTO MBIIUICHUS U JIOTUKU B
KOKJIOM TeMe yduyeOHOM AMCUUIUIMHBI IPETyCMOTPEHbl TEOPETUYECKHE  IOJIOKCHMS,
MHCTPYMEHTAJIbHBIE CPEJCTBA, a TAKXKE IPHUMEPhl UX HCIOJIb30BaHMS IPU PEIICHUU 3anad
NPEAUKTUBHON aHanuTUKU. KpoMe Toro, 4acTb TEOPETHUECKOro Marepuana npelocTaBiseTcs Ha
CaMOCTOSITENIbHOE HM3YYECHHE MO PEKOMEHJIOBAHHBIM HMCTOYHUKAM Ui (pOpMUPOBAHMS HaBBIKA
caMooOy4YeHHUs.

[IpakTudeckue 3aHATHS PeTHA3HAYCHBI UIsI CAMOCTOATEIBHON paboThl MAarCTPAaHTOB IO
PELICHUIO KOHKPEeTHBIX 3ahad. Kakqoe mpakTHUeckoe 3aHSATHE COIPOBOXKAACTCS 3aJaHMsIMH,
BbI/1aBa€MbIMH MAaruCTPaHTaM I PEILIECHUS BO BHEAYAUTOPHOE BPEMSL.

Jlnst paboThl ¢ MeYaTHBIMU M 3NEeKTpOoHHbIMU pecypcamu C3UY umeercs BO3MOXKHOCThb
JOCTyNa K O3JEKTPOHHBIM pecypcam. OpraHuzamusi padOThl MaruCTPaHTOB C  3JIEKTPOHHOM
OuOMMOTEeKON yKa3aHa Ha caiiTe MHCTUTYTa (cTpaHulle caifta — «Hayunas Oubnamnorekay).

4. MeTtoanueckne ykazaHus 11 00y4ar0IMXCH 10 OCBOCHHIO TUCHHUIINHBI

O6yuenue no aucuuminHe «lIpenckasarenbHas aHaIUTUKa» MpeIojaraeT U3y4eHue Kypca
Ha aylIUTOPHBIX 3aHATUAX (JEKUUU, MPAKTUYECKUE padOThl) U CAMOCTOATEIbHOW pPadOThI
oOyuarouuxcsi. CemuHapckue 3aHaTus —aucuuiuinHbl  «IIpeackasarenbHas — aHalIMTHKA»
IPEAIONIaraloT UX MPOBEJICHUE B PA3IMUHBIX (POPMaX C LENbIO BBISIBICHUS MOJTYYCHHBIX 3HAHH,
YMEHUH, HaBBIKOB M KOMIIETEHIMH C MPOBEJCHHEM KOHTPOJIbHBIX Meponpusatuil. C wnenbto
o0ecreyeHrs yCIeuTHOTo 00y4eHus 00yJarOIIUiicst TOJIKEH TOTOBUTHCS K JICKIIHH, TOCKOJIBKY OHA
ABJIsIeTCS BaKHeHIIeH popMoil opranu3anuu yueOGHOro npouecca, MoCKOJIbKY:

—  3HAKOMMT C HOBBIM y4eOHBIM MaTepuasioMm;

—  pa3bsiCHsET yuyeOHbIE JIEMEHTBI, TPYIHBIE AJIs1 IOHUMAHUS;

—  cHucTeMaTu3upyeT yuyeOHbIM MaTepual;

—  OpPHUEHTHUPYET B yueOHOM MpoIecce.

Iloo2comoeka K nexyuu 3aKII0YACTCS B CIEAYIOLIEM:

—  BHMMATeJbHO MPOYUTANTE MaTepHall MpeablIyLei JeKIuH;

—  y3HaiiTe TeMy npencTosei JIeKInu (110 TeMaTH4eCcKOMY IIJIaHy, 0 HH(pOpMaLuu
JIEKTOPA);

—  O3HAKOMBTECH C yUEOHBIM MaTepHalioM 110 PEKOMEH1yEMOH JINTeparype;

—  TOoCTapalTech YSICHUTh MECTO M3yd4aeMOW TEMbI B CBOEH Mpo(deCcCHOHATbHON
MIOJTOTOBKE;

—  3aluUIMTe BO3MOXKHBIE BOIIPOCHI, KOTOPHIE BBI 33/1aJJUTE JIEKTOPY Ha JEKIHH.

Iloocomoeka Kk npakmu4eckum 3aHAmusam.

—  BHUMATeJbHO MPOUYMTANTE MaTepHal JEKIUI, OTHOCSIIUXCS K TaHHOMY
CEMUHApPCKOMY 3aHSTHIO, 03HAKOMBTECh C YU€OHBIM MaTepHalioM;

—  OTBEThTE Ha KOHTPOJIbHBIE BOMPOCHI [0 CEMUHAPCKUM 3aHATUSAM, TOTOBBTECH J1aTh
pa3BEpHYTHINA OTBET HA KaX/IbIi U3 BOIIPOCOB;

—  YACHHUTE, Kakue ydeOHbIE 3JIEeMEHThI OCTAJIMCh Ul BaC HESICHBIMHU U MTOCTapaiTech
MOJyYUTh Ha HUX OTBET 3apaHee (/10 CEeMHMHAPCKOTO 3aHATHS) BO BpEMS TEKYIINX
KOHCYJIbTallUi MpernoiaBaTess;

—  TOTOBUTHCSI MO’KHO MH/IMBUIYaJIbHO, TAPAMH UJIM B COCTaBE MaJIOH IPYIIIBL,
noclieaHue aBisioTca 3GGEeKTUBHBIMU opMaMu paboThI;
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pabouas mporpaMMa JUCUUTUIMHBI B 4aCTH IEJIeH, TIEPEYHIO 3HAHHUH, YMEHUH,
TEPMHUHOB U Y4eOHBIX BOIIPOCOB MOXKET OBITh HCIOIH30BaHA BaMU B Kau€CTBE
OpUEHTHUPA B OpraHU3aIK 00yueHUsI.

Buinoanenue zadanus:

BbIOEpUTE HAOOP JAaHHBIX (BPEMEHHOM psijl, BpeMEHHBIE PSIbI) IS BBITOIHEHHS
3aJlaHus;

BBINOJIHUTE QHAJIN3 UCIIOJIb3YEMBIX IIPU3HAKOB (1I€JIEBOT0 NMPH3HAKA);
IIPOAHAIM3UPYUTE KaY€CTBO UCXOAHBIX TaHHBIX;

BBINOJIHUTE BEIOOP MHCTPYMEHTOB IIPEe0OPaObOTKH JUIsl YIyqIIEeHHs KauecTBa
MCXO/IHBIX JIAaHHBIX, a TAKXKEe (POPMYITMPOBKH MPEIBAPUTEIBHBIX TUIIOTES;
pelunTe 3aa4y IpOrHo3upoBaHus YpOBHEN BPEMEHHOTIO psA/a;

UCCIIEyHTE BO3MOXKHOCTD U3BJICUEHHUS [TPU3HAKOB BPEMEHHOIO PslIa;

pelnTe 3a7a4y aHaJIU3a BIABICHHBIX IIPU3HAKOB;

o(opMuUTE OTUET IO pe3ysIbTaTaM BBIIIOJIHEHUS 3a1aHUs.

7. YdeOHasi iuTeparypa v pecypcbl HHGOPMAITMOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH
"HHTepHer", BKJIIOYas epedyeHb YUeOHO-MeTOAMYecKOro odecnedeHus 1Jisi

CaMOCTOSATEJIbHOM padoThl 00y4AOIIMXCS 110 JUCHHUIIMHE

7.1. OcHoBHas JuTeparypa

1.

AdanacveB, Buaagumup HukonaeBuuy. AHAJM3 BpeMEHHBIX PAIAOB H
nporHo3upoBanue. - CaparoB:Aii [Iu Ap Meaua. — 310 c¢. TekcT : 371eKTPOHHBII.
- URL: http://www.iprbookshop.ru/90196.html (zara oopamenus: 12.11.2020). -
Pe:xxum noctyna: 11 aBTOPU3NP. NOJIb30BaTe/IeH

TonoxkTnonosa HO.I., Unbmunckasa C.A., Wmoxuna WN.b., JlyroBckoit A.M.,
Jlucmuknna H.B. u ap. IIporHo3upoBanne U IJIAaHUPOBAaHHME B IKOHOMHKeE. -
MockBa:IIpomereir — 544 ¢. Teker : auekrponnbiii. -  URL:
http://www.iprbookshop.ru/94511.html (nara oopamenusi: 01.10.2020). - Pexxum
JAOCTYMA: 1JIs1 ABTOPU3HMP. MOJIb30BaTeJ1ei

Mactunkuit C. O. (2020) AHanu3 BpEMEHHBIX psIOB € moMomiplo R. —
DneKkTpoHHas KHUTA, afapec aoctymna: https://ranalytics.github.io/tsa-with-r
Mupxkun, bopuc I'puropbesuy. BBegenue B anaauns ganubix — M.:FOpaiiT, 2020 —
174 c¢. Teker : oaaexkrponnsii // IBC IOpair [cair]. — URL:
https://urait.ru/bcode/450262 (nara oopamenns: 01.10.2020)

Mxwurapsn B. C., Apxunosa M. 10., [lyoposa T. A., Muponkuna O. H., Cuporun
B. I1. Anaau3 ganubix. — M.: FOpaiiT, 2020 — 490 c. Tekcr : 3nekTponHsiii / IBC
IOpaiit [caiit]. — URL: https://urait.ru/bcode/450166 (mara oOpameHus:
29.09.2020)

O'Huan, Katu. Data Science : Hucaiinepckass mHpopmanmus 1Jii HOBHYKOB.
Bkuiouas s3bik R : [mep. ¢ anni.] — CII6. [Tutep. — 368 ¢. TekcT: 3J1eKTPOHHBIIA. -
URL:  http://new.ibooks.ru/bookshelf/359209/reading  (mara  oOpamenus:
25.01.2021)

Xantuaman P. [k, Aranaconynoc /. IIporHo3upoBanue: MpUHIMIBI U TIPAKTHUKA.
[DnexTponnsiit pecypc] —URL: https://otexts.com/fpp3/

Bce ncrounruku ocCHOBHOM JINTCPATypPhbl B3aUMO3aMCHSICMEIL.

7.2 lonosiHMTE/IbHAS JIUTEPATypa

1.

2.

Bapcersn  A.A, KynpusnoB M.C., Crenanenko B.B., Xomox H.H.
IIporuo3upoBanne BpeMeHHBIX psi/ioB U mpoueccoB. 3-e u3a. - CII06. : BXB-
ITerepOypr, 2010. - 512 c.

Kepon, Opesben. [IpM.:[Inanektuka. -684 c.uxkiaagHoe MamMmHHOe 00y4eHuUe ¢
nomombio Scikit-Learn n TensorFlow : Konnenuun, HHCTPYMEHTbI U TEXHUKH
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https://ranalytics.github.io/tsa-with-r
http://idp.nwipa.ru:2228/reading.php?productid=18456

AJISl CO3IAHNS MHTEJIEKTYaIbHBIX CHCTEM : NMOJHOLBETHOE U3aHHe : NepeBoj ¢
AHIVIHICKOIO -

3. Principles of Econometrics with R [Jaexkrponnsbiii pecype] - URL:
https://bookdown.org/ccolonescu/RPoE4/

4. Huabcen DitiauH. [IpakTHYecKknil aHAJIU3 BPeMEHHBIX PSi/IOB: MPOTrHO3UPOBAHNeE
€O CTATHCTHKOI 1 MamIMHHOe o0yueHne. —M.: OOO /InanexkTuka — 2021 — 544 c.

5. Haymos, Bragumup HukonaeBuu. CpeacrBa OuM3Hec- aHATMTHKH: y4el. mocooune
/ B. H. HaymoB ; ®egep. roc. Owmxer. 00pa3oBar. y4pe:KIeHHE BBbICII.
oOpasoBanmus '"Poc. akaja. Hap. xo3-Ba M roc. cay:x0bl npu Ilpe3suaente Poc.
®enepanun'’, Ces.-3an. un-t ynp. - CIIo. : C3UY - ¢ua. PAHXuI'C, 2016. - 107
c.

6. HaymoB B.H. AHaiu3 [JaHHBIX W MAalIHMHHOe OOy4YeHHe: MTeoAbl WU
HHCTPYMeHTaJIbHbIE cpencTBa. MDemep. roc. OIKeT. 00pa30BaT. yupexKIaeHHUe
BbICIIL 00pa3oBaHus ''Poc. akaa. Hap. X03-Ba u roc. cixy:k0b1 npu [Ipe3uaente Poc.
®enepanun'', Ce.-3an. un-t ynp. - CII6. : C3UY - ¢pua. PAHXuI'C, 2020. - 260
c.

7.3.HopmaTuBHbIE IPABOBbIE JOKYMEHTHI U HHASl TPaBOBasi HHGopManust
He ucnons3yrores
7.4. UnTepHET-pecypChl.

C3M1Y pacnonaraer J0CTYIIOM 4epe3 calT HaydHou oubamoreku http://nwapa.spb.ru/

K CJICAYIOIIHUM ITOAIMNCHBIM 3JICKTPOHHBIM peCypCaM:

https://ranalytics.github.io/tsa-with-r/ch-intro-to-prophet.html

Pycckosi3bIuHbIe pecypcebl

8.

DNEeKTPOHHBIE YYEOHHKHU AIEKTPOHHO - Oubmoreunoi cucteMsl (ObC) «AnOyke»
DNEeKTPOHHBIE YUYEOHUKH AIIEKTPOHHO — OnbmmoTteunoi cuctemel (ObC) «Jlanby»
PexoMeHnyeTcst HCIOIB30BaTh CIEAYIOMINNA HHTEPHET-PECYPChI
http://serg.fedosin.ru/ts.htm
http://window.edu.ru/resource/188/64188/files/chernyshov.pdf

7.5. UHble HCTOYHUKH.

He ucnone3yrorcs.

MarepuaabHo-TexHHYecKas 0a3a, HHPpOPMaMOHHBIC TEXHOJIOTHH, IPOrPAMMHOE
obecnieyeHne M1 HHPOPMALMOHHBIE CIIPABOYHbIE CHCTEMbI

YueOHas JAUCHUIINIMHA BKIKOYACT HWCIIOJIb30BAHUC IMMPOTPaMMHOTO obecrieuenuss Microsoft

Excel, Microsoft Word, 117151 moATOTOBKM TEKCTOBOTO M TAOJIMYHOTO MaTepualia.

I/IHTepHeT-CepBI/ICH H 3JICKTPOHHBIC PECYPCHI (HOI/ICKOBHC CUCTCMBI, DJICKTPOHHAA I104Ta,

npodecCHOHAIbHBIE TEeMaTHYEeCKUE YaThl U (POPYMBI, CHUCTEMBI ayli0 W BHJEO KOH(EPEHIIUH,
OHJIAaH OHHIMKJIONEANH, CIPABOYHUKH, OHONMOTEKH, OHIEKTPOHHBIE Y4YeOHble U y4eOHO-
METOJIMYECKUE MaTePUAIBI).

5.

Onucanue MaTepuaIbHO-TEXHNYECKOM 0a3bl, HEOOXOAUMOM AJIs1 OCYIIeCTBICHUS

06pa30BaTe.1'll)H01"0 npomecca mo JMCuuIlJInHe (MOIly.]'lIO)

Ne i/n | HaumeHnoBanue

5.1, KommnbroTepHble Ki1acchl ¢ nepcoHabHBIMU DBM, 00beTMHEHHBIMU B JIOKaJIbHbIE
CETH C BbIX0J0M B lHTEpHET

5.2/ TTaker Excel -2016, proffesional plus IBM SPSS statistics, R, RStudio, Anaconda

5.3 MynbTuMeIMiTHBIE CPEACTBA B KAXKIOM KOMITBIOTEPHOM KJIacce U B JICKITMOHHOMN
ayIUTOPUHU

5.4| Bpaysep, ceTeBble KOMMYHHUKAI[MOHHBIE Cpe/ICTBA /sl BbixoAa B IHTepHeT
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http://nwapa.spb.ru/
http://serg.fedosin.ru/ts.htm
http://window.edu.ru/resource/188/64188/files/chernyshov.pdf

Kommnerorepnsie kimaccol u3 pacuera 1 [I9BM ans ogroro obydaemoro. Kaxxaomy
06yqa10LueMyc;1 JOJIZKHa 6I>ITI> npeaoCTaBJICHA BOSMOKHOCTb JOCTYIIA K CCTAM THUIIA I/IHTepHeT B
teueHue He MmeHee 20% BpeMeHH, OTBEICHHOTO Ha CAMOCTOSITENIBHYIO ITIOATOTOBKY.
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