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1. Ilepedyenb nIaHMpPyeMbIX Pe3yJbTATOB 00y4eHUs 1O JUCUMIIJIMHE, COOTHECEHHBIX €

IVIAHUPYEMBbIMH Pe3yJbTaTAMM 0CBOEHHUS POrPaMMblI

1.1. JHucmunimna OT/.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 Pemraer 3amaum  aHAJIMTHYECKOI
MIPUHSTHE pEeLIeHUH, MOJJEPKKU NPUHATUS PELICHUN C
CTpPaTETUYECKOE UCTIONb30BAaHUEM  COBPEMEHHBIX
IUTAaHAPOBAHUE u METOJIOB " MPOTPaMMHOTO
MPOTHO3MPOBaHNE B MHCTPYMEHTapUs cbopa,
npodecCHoHaTBFHON 00paboTkn u aHaIN3a,
JIeSITEIILHOCTH c MHTEJUIEKTYaJIbHOTO 000PYIOBaHUS
HUCIIOJIb30BAHUCM u CHUCTEM HUCKYCCTBCHHOI'O
COBPEMCHHBIX METOAOB U HUHTCIIJICKTAa
IIPOrPaMMHOIO
HHCTPYMEHTapHs cbopa,
0o0paboTkM W  aHalmm3a
JIaHHBIX,
MHTEJUIEKTYaIbHOTO
000pynOBaHUSI ¥  CHCTEM
HCKYCCTBEHHOTO MHTEJICKTA
1.2.B pe3ynbrare 0CBOCHHS TUCITUILIMHBI Y CTYACHTOB JOKHBI OBITh CHOPMHUPOBAHBI:
Ta6muna 1.2
OTO/TD Kog  xommoHeHTa PesynbraTel 00yueHus
(TIpy HATTMYHH KOMIICTCHIIUU
npodcrangapra)/
mpodeccruoHanbHbIE
ericTBUs
Ynpasnenue Ou3Hec- Ha ypOBHE 3HAHUIL:
QHATN30M 3HaTh:
—  METOJIbl aHaJIN3a JaHHBIX M MAIIMHHOTO O0y4eHHS;
— BO3MOXKHOCTH TIPOTPAMMHBIX CPEACTB  CTaTHCTHYECKOU
00paboTKH M Ipe/ICKa3aTeIbHOTO aHaIN3a JaHHBIX
COBpEMEHHbIE HMH(OPMAIIOHHBIE CHCTEeMbl O00paOOTKM M aHanm3a
JIAHHBIX
Ha YpOBHE YMEHHUS:
Ymern:
— TPUMEHATH NPOrPAMMHBIE CPEACTBA aHAJIM3a [aHHBIX,
NOJACPKKU NPUHATUSA PELICHUNH JUId peUleHHus  3a4ad
HPOTHO3UPOBAHMS;
— TpUMEHATh WHGPOPMALMOHHBIE TEXHOJIOTMH B o00BEMe,
HEOOXO0IUMOM JIJIs 1IeJIel OM3HEC-aHaIn3a
HA YPOBHE HABBIKOB:
- pelIeHus 3a1a4 aHaIn3a HAbOPOB JAHHBIX U BPEMEHHBIX PSIJIOB
ITKc-4.2




2. O0beM U MecTO TUCHMILIHHBI B cTpyKType OIl BO

O0beM IMCUMILINHBI
OO0m1ast TPYyI0€MKOCTh AMCHUIUIMHBI COCTABIAET | 3a4eTHYI0 eAuHuIy /36 akaneM. 4acos.

Tabmuma 2
Buy paboTtsl TpynoeMkocTh (akan/acTp.4achl)
Oomast TPy10eMKOCTh 36/27
KontakTHasi padora c npenogaBarejieM 24/18
Jlexnun 12/9
IIpakTudeckue 3aHATHS 12/9
CamocrosiTeibHasi padoTa 12/9
KonTpons
DopMBbI TEKYIIETO KOHTPOJISI
®opMa NPOMEKYTOYHOM aTTeCTAUMHU 3auem

Mecto aucunmimasl B ctpykrype OIl BO

Hucuunnmua wu3ydaercas B 1-m  cemectpe 1-ro kypca. Hucuummua OTII.02
«[IpenckazarenbHasi aHAJTUTHKA» OTHOCUTCS K (DAaKyIbTaTUBHBIM JUCIMILUIMHAM YY€OHOTO TIaHa
no HarpanieHuto «busnec-unpopmaruka» 38.04.05. IIpenogaBanue AMCUUIIIMHBI OMUPACTCS HA
JUCLUIUIMHBL [porpaMMbl OakanaBpuara «OKOHOMETpPUKa», «AHanu3 JaHHbIX», «Teopus
BEpOSITHOCTEWY, «MareMarnieckasi CTaTUCTHKA.

B cBoro ouepenp oHa co31aET HEOOXOAMMBIE MPEANIOCHUIKH ISl OCBOSHUS IPOTPaMM TaKuX
nucuuiuinH, kak b1.0.07 «Ananutudeckas noaaep:xka npunsatus peumenuii», b1.B.01 «Ananus
Y BU3yanu3auus nanubix», b1.B.09 «HTemeKTyanbHblil aHATN3 TEKCTOB U U300paKEHU.

JucuuniuHa 3akiIafblBaeT TEOPETUYECKUH U METONOJIOTWYECKUW (yHIaAMEHT IS
OBJIaJICHUs] yMeHUsAM U HaBbikaMu B xoie  b2.0.01(VY) «lIpoekTHo-aHaIMTHUYECKas! TPAKTUKAY U
b2.0.02 (H) «Hayuno-uccrnenoBarenbckas padboTa.

3HaHUSA, YMEHHUS W HABBIKH, MOJYyYEHHBIC MPU H3YUYEHUU IUCLIUIUIMHBI, UCTIOIB3YIOTCS
CTY[IEHTaMH MPH BHINOJIHEHNUN BBIMTYCKHBIX KBUIU()UKAIIMOHHBIX padoT.

3. Conep:xanue U CTPYKTYpa AU CHMIIIMHBI
3.1.CTpyKkTypa AUCHUIIMHBI
Tabnuua 3
Ne n/m HauMmeHoBaHue TeM O0beM IUCIHUILIHHDI, Yac. ®opma
Bcero KonraktHas padora CP TeKylIero
o0yyarommxcs ¢ KOHTPOJIsA
npernoaaBareaeM ycreBaemMocT
10 BUIAM Y4eOHBIX 3aHATHH n**,
J/a0T n3/40T KCP CPO CII | npomexyTo4
HO¥
arrecTauuu®
*%
OCHOBBI
Tema 1 MpeJICKa3aTeIbHON 10 4 4/4 2 T
AHAJTUTHKH
Tema 2 Monemmposarue 14 4 4/4 6 o
BPEMCHHBIX PSIOB
MammHHOe 00yueHIe B
Tema 3 aHAJIU3€ BPEMEHHBIX 12 4 4/4 4 T
PAIOB
IIpomeskyTo4Has aTTecTalus 2% 3ager
Bcero (akaj./acTp. 4achl): 36/27 12/9 12/9 2/1,5 12/9
Ipumeuanue:

2% - KOHCYJIbTAallMs, HE BXOAA1asl B 061111/1171 o0beM JUCHUITIIUHBI
Hcnonb3yembie COKpaIlICHUS:
JI — 3aHATHUS TEKIMOHHOTO TUTIA (JIEKIIUH U WHBIC yUYeOHbIC 3aHATHS, TIPEAYCMaTPUBAIOIIINC

5




MIPEUMYILECTBEHHYO Iepeauy yueOHoH HHPOPMAaIIMK eaaroruieCKuMu padOTHUKaMU OpraHu3aliy U (UIn)
JIUIIaMU, TTPUBJIEKaEMBIMHU OpTaHU3aAIMel K pean3alii 00pa3oBaTelbHBIX MPOrPaMM Ha UHBIX YCIOBHSIX,
oOydJaroimumcs) ;

13 — mpakTrueckue 3aHATHS (BUABI 3aHATHS CEMHUHAPCKOTO THIA 33 UCKIIIOYEHUEM JTa0OPaTOPHBIX pador) ;
KCP — nanuBrayanpHas pabora 00y4Jarommxcs ¢ Ie1arorndeCKuMu pabOTHIKAMH OpTaHU3aIAA U (HIJTH)
JIUIIaMU, TPUBJIEKaeMbIMHU OpTaHU3alMel K pean3aliy 00pa3oBaTelIbHBIX IPOTrPaMM Ha MHBIX YCIOBUSX (B
TOM YHCJIC WHIUBUYaIbHBIC KOHCYIBTAIIUN) ;

CP — camocTosiTenbHas paboTa, OCymecTBIsIeMas 6e3 y9acTusl eJaroTHIeCKuX paOOTHUKOB OpraHU3aIiH U
(wrmu) M, IPUBJIEKAEMbBIX OPTaHU3AIKEH K pealiu3aiui 00pa3oBaTeIbHBIX POrPaMM Ha HHBIX YCIIOBHUSX;
CII — camonpoBepka;

CPO — camocTosTenbHas pabora 00y4daromerocs

koHTpoabHBIE padoThl (K), orpoc (O), Tectuporanue (T)

3.2.Conep:xaHue TUCHHUILINHBI
Tema 1. OcHOBBI NIpeACKA3aATEILHONH AHAJTUTHKHA

[Tonstue ananuza ganueix. [lonstue «vammuHoe oOyueHue». CooTHomeHue MoHATHIH B,
DM, AL

Oransl THIIUYHOTO aHaiM3a JaHHbIX. Data Mining. )Ku3HeHHBIH MK Tpoliecca aHaln3a
nanHbix. Knaccuduxamus meronoB Data Mining. Mogenu Data Mining. Ilonatue naHHbie u
3nanus. Knmaccudukamms 3amaud DataMining. IIpocTpancTBeHHBIE AaHHBIC, BPEMEHHBIC DPSIIBL,
naHesbHbIe NanHble. O01Ias XapakTepUCTUKa MOJIeNIel BpEMEHHBIX PSIOB.

CpasuurenbHblii ananu3 Phyton, R. CpencrtBa craructuueckoit 00padotku maHabX. O0mas
xapakTtepucTuka s3pika R. I'paduueckume cpenctBa s3pika. Cpenga wmopenupoBaHusi R.
Craructnuaeckas margopma IBM SPSS Statistics.

Metononorust KDD. 3anaun npenodpaborku manubeix. Texunomorus ETL. ETL (Extracting
Transformating and Loading) — cpencTBo u3BiedeHus, 00padOTKH U 3arpy3Kd JTaHHBIX. MeTobl
npenoOpaboTKu BpeMeHHBIX psiioB. [Iponycku nanueix. Hanudue anomamnuii.

Tema 2. MogessupoBaHue BpeMEHHBIX PSI/10B.

Perpeccuonnbiii aHanu3 BpeMeHHBIX pagoB. [lonstue QuiapTpa U QuIbTpanuu.
OKCIIOHEHIMAJIBHOE crilakuBaHue. CE30HHBIE U IUKINYECKUE COCTABIISAIONINE BPEMEHHOTO Psizia.
CrexTpanbHBIM aHATU3 BPEMEHHBIX psaoB. Busyanuzanusi BpeMeHHBIX psanoB. Koppenorpamma.
ITepuonorpamma. Merononoruss ARIMA. Mopenu npocTpaHCTBa COCTOSHUN JUIsl BPEMEHHBIX
panoB. @unerp Kanmmana.

Tema 3. MamuHHoe o0yueHHe B aHAJIU3€e BpeMEHHbIX PSi10B.

['enepanus 1 BEIOOp MPU3HAKOB Il BPEMEHHBIX psAfoB. Kiacrepusanus BpeMeHHBIX psOB
no wucxoAHsiM JaaHHbIM. DTW-pacctosaue. IlocraHoBka 3agad KJIACTEPHOTO aHajau3a.
Onpenenenue knacrepa. [lapamerpsl knactepa. Mepsl 61u30cT. METpUKH KIaCTEPHOTO aHAIN3A.
basoBele anroputmsl Kinactepusanuu. Mepapxudeckas kinacrepusanus. [Ipumep kinacrepusamnuu ¢
nomoisto DTW-paccrosuus. Jlennorpammsl. Meroa K-cpennux. [onarue nenrpouna. [popunu
KyactepoB. Knacrepusanus 1o onucareabHbIM IPU3HAKAM.

4, 4. MarepuaJjbl TeKylIero KOHTPOJIsl yCleBaeMOCTH 00y4aromuxXcst
4.1. B xozxe peanuzauuu nucumiinibl «lIpenckasarenbHas aHaIUTUKAY UCTIONb3YIOTCS
CJIEYIOIME METO/IBI TEKYIIETO KOHTPOJISl yCIIEBAEMOCTH 00ydatonuXCs:

Tabmuma 3.1
Tema (pa3nmen) ®DopMBI (METOZIBI) TEKYIIETro KOHTPOJIS
yCIIEeBaEMOCTH
Tema 1. OcHOBBI ITpeICKa3aTeNbHON AaHAIUTHKH TectupoBanue, onpoc
Tema 2. MogenupoBaHHe BPEMEHHBIX PSIOB TectupoBanue, Onpoc, 3a1aHNe
Tema 3. MammaHOe 00yUYeHHE B aHAIHM3E BPEMEHHBIX PSIJIOB TectupoBanue, onpoc




4. 2. TunoBbie MATEPHUAJIbI TEKYLIET0 KOHTPOJIA YCIIeBAEMOCTH 00yYAKO LM XCH.
TunoBble OlleHOYHbIE MaTepHAJIbI 10 TeMe 1
Tunosbie BONPOCHI JJIA onpoca mo teme 1

1. Haiite xapakrepuctuky 3tama ETL (Extracting Transformating and Loading).

2. Kakue 3amaun pemarorcss Data Mining?

3. KakoBo mpemHazHaueHue u CpeIcTBa pa3BeqouHbli [Iporao3upoBanne BpeMEHHBIX
psoB? JlaiiTe XapaKTepUCTUKY AUATPAMMBI <GIIIHK C YCAMU»

4. HazoBute kakue omneparuy BITOIHSIOTCS [TPU arpeTUPOBAHUY JTaHHBIX.

5. [TpuBeauTE MPUMEPHI HCIIOIB30BAHUS CTATHCTUYECKHX ITAKETOB JIJISl Pa3BEI0YHOTO
aHanu3a.

6. Ha3zoBuTe ¥ BBHINOJIHUTE CPABHUTEILHBIA aHATN3 rpaUUECKUX CPEACTB aHAIU3a.

JlaiiTe XapakTepUCTHKY OUPIKEBBIX TUATPAMM.
Tect

1.Uudopmanmonnsie KpuTepuu. UTO MOKHO OIICHUTH C TIOMOIILI0 HH()OPMAITMOHHOTO
Kputepusi Akaike?
CTAHOHAPHOCTH
HEeCTAIlHOHAPHOCTH
Ka4yecTBO MOJIeJH
OIIMOKH ANMPOKCUMALUH MOJeJIH

5. Hajau4Me aHOMAJIMii

2.KoMmoHeHThI MOJIeN Il BpEMEHHOTO psijia. Kakre KOMIOHEHTHI MOTYT COIEpKaTh MOJIEINb
BPEMEHHOTO psiia?
Tpenn
cIy4aiiHas COCTaBJSIOIIASA
Ce30HHAasi COCTABJISIONIAs
HHUKJIHYEeCKasl COCTABJISIIONIAs
aHOMAJIbHbIe KOMIIOHEHTHI
BpeMEHHAasi KOMIIOHEHTAa
rapMoOHHKA
3.Koppenorpamma

NS

NoabkowhE

BBI6epI/ITC MOJECJIb BpEMCHHOTIO pAlld, KOppeJIorpaMMma JJIs1 KOTOPOro NpruBCCHAa BBILIC
1. t<-c(1:50)
y1<-17.6+3.4*t+rnorm(50,0,1.5)
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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<-¢(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 0071a/1ae€T MOZIeNIb BpDEMEHHOTO PsJia, €CIIU €€
KOppeJiorpaMMa aBTOKOPPEISIIIMOHHON (DYHKITUU HMEET BU/T

HaJIM4Me TPpeHaa
HaJIM4Me Ce30HHOM coCTaBJIAIONIeH
CTAIlHOHAPHOCTBIO

OTCYTCTBHE TPeHaa
IProAMYHOCTHIO

agrwdE

5.0Tnuuus BpeMEHHBIX PsIIOB OT MPOCTPAHCTBEHHBIX BHIOOPOK. BriOepuTe cBOMCTBA,
OTJIMYAIOLIUE BPEMEHHBIE PS/Ibl OT IPOCTPAHCTBEHHOMN BBIOOPKH
1. BO BpeMeHHOM psi1y CyllleCTBEHEH MOPSI0K HAO/IIIEeHUi, a B BbIOOpPKe He
cyliecTBeHeH
2. YPOBHH BPEMEHHOIr0 psiia U3MEPSIOTCS B KOJMYECTBEHHOH IIKaje, a B
MPOCTPAHCTBEHHOM BBIOOPKE B 110001 IKaIe
YieHbl BpEMEHHOI0 Psiia U Ha0/IKleHns BHIOOPKHU He3aBUCHMBI
YJICHbI BpeMeﬂnoro pfma B OﬁllleM c.nyqae CTaTUCTUYECKHU 3aBHCHMBbI, a
Ha0JII01eHN sl He3aBHCHMBI
5. YJICHbI BpeMeHHOFO pfma HE HABJAKTCA OAUHAKOBO paCIlpeIle.HeHHl)lMl/l, a
HA0/II0IeHUs OIMHAKOBO pacnpeaeieHbl
6. HaOa0IeHUs] BHIOOPKU MOTYT OBITH Oll€EHEHBI C MOMOIIbI) CTATHCTHYECKUX
XapaKTEePUCTUK, 2 BO BPEMEHHOM PsiIy TAKHX XapPaKTePUCTUK HET

~ow



6.0mmbka nmporuo3a. OmmoKa MporHo3a BEIYUCIAETCS 1o (hopmyrie
2 |ejl/N
rae €j - ommoka j-ro HabmoneHus. Kak Ha3piBaeTcs maHHas omnOKka’?

1. MAE
2. MAPE
3. RSME
4, MASE
5. MPE
7. OmmOku mporHo3a. OmubdKa Mporao3a BeIYUCIISETCS 10 hopmMyme
T e?/N
rae ej - ommuOKa j-ro HaOmoaenus. Kak Ha3piBaercs janHas ommoka?
1. MAE
2. MSE
3. SSE
4, MAPE
5. MASE
6. RMSE

8. [InanupoBaHue U NPOTrHO3MPOBaHUe. YeM OTIIMYaeTCsl IJIAHUPOBAHUE OT
nporuo3upoBanusi? Kakumu cBoiicTBaMu 00J1a1a€T TUIAHUPOBAHUE B OTJIMYUE OT
POTHO3UPOBAHUS?

1. HOCHUT TMPEKTUBHBII XapaKTep

2. uMeeT 00JbIIHNI CPOK

3. HMeeT pecypcHYIO 00ecrne4eHHOCTh

4. HOCUT BEPOSITHOCTHBII XapaKkTep

5. mpexycMaTrpuBaeT HECKOJbKO BAPHAHTOB

9. IlporHo3upoBanue. Beibepure cBOICTBA, KOTOPHIMHU JOJDKHO YIOBIETBOPSITH
IPOTHO3UPOBAHUE
1. BepOATHOCTHBIN XapaKTep MPOrHoO3a
2. HOCHT XapakTep HcCJIeJ0BAHUS
3. TOPHM30HT MPOrHO3a He MOKET OBITH 00JIbIIE EPHOIA PETPOCTIEKIINU
4. ommOKHU NPOrHo3a He MOryT ObITh Gosb1Ie 50%
5. o0s3aTebHbI HECKOJIbKO BADUAHTOB MPOrHO3a
10. Mmonens BpeMeHHOro psiaa. CKpUNT AJisi CHHTE3a YPOBHEH BPEMEHHOTO psijia UMEET BH]L
y1<-17.6+3.4*t+rnorm(50,0,1.5)
y_tsl<-ts(yl,frequency = 12,start=c(2011,1))
YemMy paBeH pa3mMep BpEMEHHOTO psijia?

11. ABTOKOppENSIMOHHAs PYHKLINS

VYKkaxxure, KAKUIMU CBOMCTBaAMU 00JIaZiaeT aBTOKOPPENSIIMOHHas (PyHKIMS

. Jis mara, paBHOro HyJ110 (PyHKIHMS PABHA eIMHHLE

. st 1ara, paBHOro 6eCKOHEYHOCTH (PYHKIUSI PABHA HYJIIO

3HayeHust PYHKIMHU VIS JIara, paBHOI0 eJMHHIIE 3HAYMMO OTJINYAKOTCS OT HYJIA
. (pyHKUMA YeTHasA

. (DyHKUMS HeYyeTHast

gAwWN R

12.Kputepuu oGHapykeHus1 BLIOPOCOB

VYKkaxkure, Kakue KpUTEPUH UCTIONb3YIOTCS [T BBISIBICHHS aHOMAJIUN?
1. Kpwurepuii I'pad6ca
2. Kpurepnii PocHepa
3. Kpurepuii KPSS



4. Kpwutepuii Inkcona
5. Kpurepnii bokca-Ilnpca

13. Kpurepuit KPSS
Kpurepuit KPSS npennasnaden asl...

1. nmpoBepku HYyJeBOil THNOTE3bI 0 TOM, YTO BPeMEHHOH psia He siBjaserca TS-
CTAIMOHAPHBIM PSIIOM

2. MPOBEPKH HYJEBOHl THUNOTe3bl O TOM, YTO BpeMeHHOW psa sBjiaserca TS-
CTAIMOHAPHBIM PSIZIOM

3. MpoBepKH HYJIeBOWi THMOTe3bl 0 TOM, YTO BPeMeHHOW psa He saBasercss DS-
CTAIMOHAPHBIM PSIIOM

4. mpoBepKH €IUMHMYHOH TIHUIOTEe3bI 0 TOM, YTO BpeMeHHOW psx He saABjasercs DS-
CTAIMOHAPHBIM PSIIOM

5. TPOBEPKHU HYJIEBOil THMIOTE3bI 0 TOM, YTO BpeMeHHO# psja He saBasiercss TS u DS-
CTAIMOHAPHBIM PSIIOM

Karoun:
1 2 3 4 5 7 8 9 10 11 12 13
4 1,234 6 1,2 | 145 1 2 1,3 1,2 50 | 1,24 (124 2

TunoBble OlleHOYHbIE MATEPUAJIBI 10 TeMe 2
TunoBbie BONPOCHI JIs1 OMPOCA MO Tema 2:

1.
2.
3.

N GRA

10.

11.
12.

Yro Takoe «crnaxkuBanue»? Ero nenu.

Yro takoe ¢pmibTp? Monens GpuibTpa.

Merton ckonb3sLIero cpeaHero. JlocToMHCTBA M HEAOCTaTKM METO/A CKOJIB3SIILEro
CpEeZHEro.

Yro Oyner ¢ pe3ynbTaraMu CIIa)KUBaHU, YBETUUUTh pa3Mep OKHA CIVIaKUBAaHUSA?

J1J1g 4ero Ucnosib3yrOTCs B3BELLIEHHBIE METObI CIIIaXKUBAaHUs?

B kakux ciaydasx HCHOIb3YIOT METObI aJallTUBHOTO CITIAXKHBAHUSA?

Kak o1eHuTh Ka4yecTBO CIiiakuBaHus?

MeTo/ 5KCIOHEHIMATIBHOTO criaxuBaHus. OT yero 3aBUCUT BBIOOp mapameTpa (puibTpa
MIPY SKCIIOHEHIIMAILHOM CIVIa’KUBaHUU?

Ha3zoBuTte 0cOOEHHOCTH perpecCHOHHON MOJIENIH TPOTHO3UPOBAHHUS.

[IpuBenuTe mnpuMeEpbl BO3MOXXHOCTH MCIIOJIB30BAaHUS PETPECCHOHHBIX MOJENel B
HYKOHOMHUKE.

JlaiiTe 0011y10 XapaKTepUCTUKY METO/]a HAUMEHBIINX KBaIpaToB.

Kakue orpanuuyeHus ¥ JONYIIEHUS TNPUHUMAIOTCS MpPHU HCIOJIB30BaHUM METOAA
HAaUMEHBIINX KBAJPaTOB /Ul OLIEHKU KO3()(PUIINEHTOB ypaBHEHUS pErpeccuu?

13. Kak uHTEpnpeTHpYIOTCS MapaMeTpbl MPOCTOM JTMHEHHONW MOAEIH TPOrHO3UPOBAHNA?

1

Tect

. ( - BeIOGpHTE OTUH BapUaHT OTBETA)

TenneHus BpeMEHHOTO psifia XapaKTepU3yeT COBOKYITHOCTh (DaKTOpOB, ...

1.

2.
3.
4

O0Ka3bIBAIOLINX CE30HHOE BO3AeHCTBHE

He OKa3bIBAIONUINX BJIMSIHME HA YPOBEHb psiia

OKa3bIBAIOIINX eJHHOBPEMEHHOE BIUSIHUE

O0Ka3bIBAOUIUX /[0JTOBpeMeHHOe BJMAHHE M (POPMHMPYIOIIMX OOLIYI0 AUHAMHUKY
H3y4aeMOoro noxKasareJst

( - BBIOEpUTE OJMH BapuaHT OTBETA)

10



[Tox aBTOKOppENSALIMEN YPOBHEN BPEMEHHOTO psifia MOpa3yMeBaeTCs 3aBUCUMOCTb MEXKIY
MOCJICA0BATCIbHBIMHA YPOBHAMU pAIa:

1.
2.
3.
4.

AeTepMUHHPOBAHHAS
KOPPeIALHOHHO—(YHKIIMOHAJILHAS
KOppeJsiiiOHHAS
(pyHKIHMOHAIbHASA

3. Bbl6epMTe HECKO/1IbKO BapnaHTOB OTBeTa)
Kommonenramu BPEMCHHOTI'O psaa ABJIAIOTCA:

1.
2.
3.
4.

KO3(ppuumeHT aBTOKOpPpeI U

Jar

TPEeH.

HMUKJINYecKan (Ce30HHAs1) KOMIIOHEHTA

4.B crauMoHapHOM BPEMEHHOM psii€ TPEH/10Bask KOMIIOHEHTA ...

1.

2.
3.
4

HMeeT JIMHEHHYI0 3aBUCHMOCTb OT BpeMeHH
HMeeT HeJIMHeIHYI0 3aBHCHMOCTb OT BpeMeHH
OTCYTCTBYET

NPHUCYTCTBYET

5.. Tlepuoy psia. exeMecsdHbIe JaHHBIE 10 POKIAEMOCTH B T. Hbro-Mopk, coGpaHHbIe B IepHON
¢ suBaps 1946 r. mo nexabpp 1959 1. mpeacTaBieHbl B BUIe BPEMEHHOTO Psijia.

[Tpumep 3ammcTBOBaH U3 3nnekrponHoi kHUTH A Little Book of R for Time Series u
MCXOJHBIE JAHHBIE MOXKHO 3arpy3uTh ¢ caiita npod. Poba Xunnmana (Rob J. Hyndman)

Cxpurnt a1 pabOThl C HUM UMEET BU/L:

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

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

birthstimeseries

head(birthstimeseries)

YemMy paBeH Nepuojl CE30HHOM COCTaBIIAIONIEH BpeMeHHOT0 psiia? OTBET aTh YUCIOM

6. [Tapametp QuibTpa
VYKaxxuTe Kakoi nmapameTp UCHOJb3yeTcs B QUIBTPE MPOCTOTO SKCIIOHEHIIMAIBHOTO CITIaKUBaHUS

1.
2.
3.
4.
5.

pa3mep OKHa
aabda

Oera

ramma

ncu

7. IIpocTO€ SKCIOHEHIIMAIBHOE CITIaXKUBAHUE
Kakumu cBoiicTBamu 061afaeT (GUiIbTp MPOCTOrO SKCIIOHEHIIMATBHOTO CIIIaXKUBAHUS?

1.
2.

3.

5.

BpemenHoii psaa cuutaercs cranmoHapHbiM. Tpena orcyrerByer

IIpn onpenesieHMH CIIA’KEHHOT0 3HAYEHUs] YYMTBIBAIOTCS BCe MpeAblIylIue
YPOBHHM BPEeMEHHOI0 psijia

Bec kasaoro npeabiayiiero 3Ha4eHusi ypOBHSI BPEeMEHHOI0 psijia MeHbIE Ha
BeJn4uny o(1-a)

Bec kaskaoro nmpeabiayiiero 3Ha4eHusi YpOBHSI BPEMEHHOIO pPsi/ia MeHbIe Ha
BeJIUYHHY 0.

IIporuo3upyemoe 3HaueHNE YPOBHSI BPEMEHHOI'0 Psila 3aBHCUT OT IapaMerpa
¢puabTpa

8. ®unerp bpayna-Maiiepa
CkosbKO ypaBHEHHMH 3a7al0T MOBeACHHE (PHIBTpa SKCIOHEHIMAJIBHOTO CIviakuBaHusa bpayHa-
Maiiepa, eciu critaxuBaeMblid GUIIBTP COAECPIKUT KyOMUECKUH MTOIMHOMHUAIBHBINA TpeHa?

1.
2.

1
2

11



3. 3
4. 4
5 5
9. ®UIBTP CKOJIB3SILIETO CPEAHETO
Kakumu cBoricTBamMu 00s1a1aeT (GUIIBTP MTPOCTOTO CKOJIB3SIIETO CPETHETO?
CIVIAKUBAHME MPOU3BOIAUTCS HA HEHTP OKHA CIVIAKUBAHUS
KaxKao0e HA0JIoNeHre UMeeT NOCTOSTHHEIN Bec
BCe HaO/IK0leHNsl 3aBHCHUT OT €ro MoJI0KeHHus B OKHe GuiibTpa
(GuiabTp He MO3BOJIAET BHLIYUCIUTH 3HAYEHUS ISl TEPBbIX M MOCJEIHUX 3HAYEHHU I
BPEMEHHOr0 psiia
CIUIa’KMBaHUE NMPOM3BOAUTCH HA NMPaBbli Kpaii puibTpa
10. AgguTuBHAS MOJCIIH CIIAXKUBAHMS
Psn 3aman mocnemoBarensHOCTRIO y<-¢(10,12,11,13,14,13,17,16,19,19,22, 24). YUemy paBHO
MPOTHO3UPYEMOE 3HAYCHHE YPOBHSI BPEMEHHOTO psiia HAa oAuH wmar nporuosa? [lpu pemenuun
3a/la4d MMPOTHO3MPOBAHUS HCIIONB30BaTh (PyHKIHMIO ets. Mcmonap30BaTh MoJEnb ¢ aJIuTUBHBIM
TPEHJIOM U aJJIUTUBHON MOJEINbIO CIIy4ailHON cocTaBisomeld. OTBET OKPYIIUTh C TOYHOCTBIO
OJHOTO 3HAaKa ITOCIIC 3alATON

11. ducniepcus driprpa

Jlucriepcust CTalmOHApHOTO BpeMeHHOro psija paBHa 20. Uemy paBHA AWCIEPCUS CIIIAKEHHOTO
psaa B IpU UCHOJIB30BAHUM MPOCTOTO IKCIOHEHIMAIBHOTO CIVIA)KUBAHUSA, €CIIM €ro mapaMmerp
pasen 0,337 OTBeT 1aTh C TOYHOCTBHIO JI0 IEJIBIX

12. [Iporuo3upoBanue. P 3agan nocnenoarensHocThio y<-¢(10,12,11,13,14,13,17,16,19,19,22,
24). UeMy paBHO IIPOTHO3UPYEMOE 3HAYCHUE YPOBHsI BPEMEHHOTO Psijia Ha OJUH IIIar MporHosa’?
[Tpu pemenny 3a1a4u MPOrHO3UPOBAHUS UCTIONIB30BaTh (PyHKIHIO ets. Bux Mojenu He yKa3bIBaTh.
OTBeT OKPYIIIUTH C TOYHOCTHIO OJHOTO 3HAKA TOCIE 3ansTON

13. ®unpTp B3BEMIEHHOIO CKOIB3ALIET0O cpernero WMA
Haiitu crnaxennoe 3HaueHue ¢unbTpa WMA. eciu pa3Mep OKHa CIJIaKMBAaHHS paBeH S5, a
3HA4YEHUs psAda MPUBEACHBI B TaOIMIIE

NEEEEE

CrnaxuBaHM€ BBIITOJHUTD Ha MPaBbli Kpal

dopmyna HuIbTpa UMEIOT BUJ
s=Sum(wi*yi)/Sum(wi)

14. ®unerp crimaxxuBanus Xonsra-Buntepca

Psan 3anan nocnenosarenbHoCThIO Y<-¢(10,12,11,13,14,13,17,16,19,19,22, 24).

Pemena 3amaga punbTparuu ¢ moMoipio Metoaa Xonbsra-Buntepca. 3amady pemuts B RStudio.
[Tpu ee pemieHnn BUII MOJIENH HE 3a/1aBaTh. UeMy paBHO 3HaueHUE MHGOPMAIIMOHHOTO KPUTEPHS
Axaiike. OTBeT Jarhk ¢ TOYHOCTHIO OJITHOI'O 3HAKa II0CJIE 3aIlsITOMH

4 3 341 3 12 2 [123] 4 11241 25,1 2 12291268424
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Tunosblie OlleHOYHbIE MATEPHUAJIBI IO TeMe 3

1.

©oN A

Yro nonumaerca noj xiacrepom? HasoBure XapakTepucTuku Kiacrepa. Yro Takoe
«LIEHTpoU» KilacTepa?
Jaiite knaccuduKaluo METONOB KIAcTepHOro aHanus3a. llpuBenurte npumepsl HX
IIPUMEHEHHUs B IPAKTUYECKON KU3HH.
3adueM UCHONb3YIOTCS Mepbl Onu3octi? Ha3oBuTe MeTonsl omnpeneneHus OJIM30CTH MEXAY
KJIaCTEpaMH.
Korna npumensiercst MeTos OIKHEro cocena, jajibHero cocena? CpaBHUTE UX.
JlaiiTe XapakTepUCTUKY METPUK KJIACTEPHOI'O aHAJIM3a.
[TossicHUTE comep:KaHHUE «IEHAOIPAMMBI» U OPTaHU3ALMIO €€ IPUMECHECHHUS.
Uro nonnMaeTcs moa npoduieM Kiacrepa.
Hcnonp30BaHUE CTATUCTUUECKUX IIAKETOB Ul PELLICHUS 3a]a4d KIaCTEPHOIO aHaJIu3a.
JlaiiTe XapaKTepuCTHKY MeTOAa K-CPeIHUX
Tecr
1. Jenaporpammsbl. HocTaBuTh COOTBETCTBHE MEXKIY
AEHAPOrPaMMAaMH U HCIO0JIb3yeMbIMH METOAaMH /I HA0JII0eH U,
NPU3HAKN KOTOPBIX 321aHbI M10CJIe10BATEIbHOCTAMHU
x<-¢(2,3,4,5,6,7,8,3,5)
y<-¢(3,2,5,6,3,4,5,10,7).

13



Bapuants! BeiOOpa:
. ICHTPOUAHBII

. bnmxHero cocena
. CpEITHEN CBS3U

. TIOJIHOM CBSI3U

. Bapna

DN AW~

2. Mlepapxu4ueckuii KIIaCTEPHbBIN aHAIIN3

[Ipu pemennn 3amauud KJIACTEPHOTO aHalW3a JUig Habopa MaHHBIX IrlS Pa3TUYHBIMH
METOAAMH TOCTPOEHBI JEHAPOTrpaMMBbl C BBIIEICHHEM KJIACTEPOB NPSIMOYTOJIBHUKAMH JJIS
3a/1aHHOTO YKcia KJIaCTepOB paBHOTO TpeM. BbiOepuTe mydiinii U3 METO0B, €CIIU IEHAPOT paMMBbl
MMEIOT CJIEAYIOLINI BU]L
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1 6nukHero cocega
AaJIbHEro coceaa
HEeHTPOUIHBIN
CpelHeH CBSA3HU
B3BelIeHHOM cpeHell CBA3M

NS

3. MeToabl nepapxnmyeckomn Knactepmsaumm
Kakoii 3 MeTOI0B KITaCTEPHOTO aHAaJIM3a IPY aHAJIN3E KaHIUIaTOB Ha BKIIFOYCHHUS B KJIACTEP
Ha TEKYIIEeM Iare UCHoIb3yeT Pe3yJIbTaThl OLEHKHU TUCTIEPCUii?
metoa Bapaa
MeTOo OJIMKANIIero cocena
METO/ IOJIHOM CBA3H
HEHTPONJIHBIN MeTOo]
MeTO/l HeB3BEIIEHHOT0 NONMAPHOro CpeIHero
4.BHyTpUKIacTepHas AUCTIEPCHS
Hcnons3ys RStudio pemmts 3aady KJIaCTEpHOTO aHAM3a METOAOM K-cpemHux Juist Habopa
naHHbIX iris. [Ipu perienuu 3amaun MCHOIb30BaTh HAYaJIbHOE 3HAUEHHE T'eHepaTropa CiaydaiHbIX
ymcen 1234. 3agate MakcuMaabHOE YnciIo urepauuii pasaoe 10. Yucno kiiacTepoB 3a/1aTh paBHBIM
TpeM. [lepen pereHreM 3a1a4u BBIMOJHUTH CTAHAAPTH3ALMIO 3HAUCHUH TapaMeTPOB C TOMOIIBIO
¢ynkuuu scale. Kitactepusaiuio BEITOIHATE 110 YETHIPEM [TEPEMEHHBIM Ha0Opa TaHHBIX (UIMHE U
IMIMPUHE YallleIMCTHKA U JernecTka). YemMy paBHO CyMMapHO€ 3HAY€HHE BHYTPHUKIACTEPHOM
JUCTIEPCUU JJI BCEX TPEX KJIACTEPOB?

s E

5.[lenaporpamMmel

Habop nanHbIX 3a/1aH AByMs [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 UYETBEPTHIM U JIEBATHIM HAOIIOICHUSIMU, €CITH BCE
JAaHHBIMU OBIIM CTaHJIAPTU3HPOBAHBI C MOMOIIBIO (YHKIMU scale, a Takke MpHU MOCTPOECHUU
JICHJIpOrpaMMBbI MCIIOJIb30BaTh METOA TMOJIHOM CBsI3M (anbHero cocena)? OTBET AaTh ¢ TOYHOCTD
JIO IBYX 3HAKOB IOCJIE 3alsTON

6. lnarpaMmMa CHIy3TOB

ITocne peuieHud 3aaa4yd KIIACTCpHOr'0 aHarM3a I Ha6opa JaHHBIX iris oJrydcHa
JuarpaMma CUJIySTOB, 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, KadecTBO (JOPMUPOBAHUS KOTOPOTO HAMJTyUIIIee MPU €€ OIICHKE

MeToA0M cuily3ToB? HoMmep myuliiero kjiactepa yka3arb YUCIOM

7. meron k-cpenHux

Hcnonwzya RStudio pemmts 3aauy KJ1acTEpHOTO aHalu3a METOAOM K-cpenHux it Habopa
naHHbIX iris. [Ipu penieHuu 3amaun CHOIB30BaTh HAYAJIbHOE 3HAUEHHE TeHepaTropa CIydaiHbIX
yucen 1234. 3agarb MakcUMalibHOE YU CII0 UTepanuii papHoe 10. Yuciio kiiactepoB 3a/1aTh paBHBIM
tpem. [lepen pemiennemM 3ajauu BHITOJHUTD CTAHJAPTU3ALINIO 3HAYEHUH TTapaMeTPOB C IIOMOLIbIO
dbyukuuu scale. Kitactepusaiuio BEITOIHATE 110 YETHIPEM IIEPEMEHHBIM Ha0O0pa TaHHBIX (UIMHE U
MIMPUHE YaIlleIMCTHKA W JIeTlecTKa). YeMy paBHO 4MCIO HaONIOACHUH, MOMABIIMX BO BTOPOU
Kjactep?

8. MeTrpuku paccTosHus
Uemy paBHO EBKINIOBO paccTosHHE MEXAYy OObEKTaMM, XapaKTepU3yEeMbIMU JBYMs
IIPU3HAKaMH, €CJIM U3BECTHBI 3HAYCHMSI IPU3HAKOB

L2 4
L3 9

Otser AaTb € TOYHOCTBIO N0 ABYX 3HAKOB ITOCJIC 3aIATon

9. Ilpodunm kactepos
3amava KJIaCTEpHOTO aHaIM3a /i Habopa JaHHbIX iris pemena B SPSS. 3anada pemranach
METOZOM JIByXATAIHOTO KJIACTEPHOTO aHanu3a. B pe3ynbrare ee pemieHus s 3a1aHHOTO YHclia
KJIACTEPOB PaBHOTO TPEM TOIydeHa TabauIa mpouiel KiIacTepoB, HMEIOIIast BU:
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 TaONMIly, YKaXHT€ HOMEp KJacTepa, KayecTBO KOTOPOro
Hauxynuee. B oTBeTe HOMEp yka3aTh YMCIOM

10. Paccrossane Manxerrena

Yemy paBHO paccrosiHue MaHXeTTeHa MEXAY OObEeKTaMH, XapaKTepU3yeMbIMU ABYMS
[IPU3HAKAMHU, €CJIM U3BECTHBI 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
pELICHUH 3aJlaud BBIIOJHUTH CTAHJAPTU3ALNI0 3HAUEHUIN NEPEMEHHBIX C ITOMOLIbIO Z-OLIEHKH.
3amauyy pemuTh C TMOMOIIBI0 HEpPapXHUECKOM KiacTepu3allid, HWCIONb3yd MeToa 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-JZ4AT) — dpaHKOA3BIYHBIN
noptain, [Ipu BBIMOJHEHWM 3allaHUs BBIMOJIHUTH BCE ATAllbl IOCIEI0BATEIIBHOTOIOTOKOBOTO
aHaJIM3a BPEMCHHBIX PSJIOB C TOMOIIBIO CTATHCTUYECKUX TIAT(HOPM H SI3BIKOB AaHATTUTHKHU JTAHHBIX
(Pyhton). Ilpu pemenun 3amayn BepudUKALMU MOJEIH HCIOJNb30BaTh WHGOPMAIIOHHBIE
KPUTEPHH, TIOKA3aTeIN OMMOOK anmpOKCUMAIIHH.

5.0uneHouyHbIe MATEPHAJIbI IPOMEKYTOYHONH ATTECTAIUMM M0 JUCHUILINHE
5.1 3a4eT MPOBOAUTCS 110 HTOTaM BBINOJTHEHHUS 3aIaHNI TEKYyIIero KOHTPOJIS.
5.2. OueHo4yHble MATEPHAJIbI MPOMEKYTOYHON aTTeCTAllNU

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

HCIIOJIb30BaHUEM
HWHTCJJICKTYaJIbHBIX METOAOB.

AaHaJIN3€ BPpEMCHHLIX pPAJ0B

00paboTKHN 1 aHANIM3a, B TOM YHCIIE C

CaMOCTOATEIIBEHO peuiartb 3a4avuu
HpeHHKTHBHOﬁ aHAaJIMTUKH npu

Jnst oreHKu cPOPMUPOBAHHOCTH KOMIIETEHIIUN, 3HAHUW W YMEHUH, COOTBETCTBYIOIINX
JTaHHBIM KOMIIETEHLIUSIM, UCIIOIB3YIOTCSI KOHTPOJIbHBIE BOIIPOCHI, & TAKKE 3a/1a4H.

TunoBbie OLIEeHOYHbIE MATEPHAJIBI IPOMEKYTOUHON aTTeCTAI[UH
Bonpocs! k 3auety nmo aucuumninHe «IlpeackasarebHas aHAJTUTHKAY
1. CucreMbl MOAEPKKH MPUHATHS PEIICHUH. X paHUIUIIA JaHHBIX.
2. Tlonstne «AHaNM3 JaHHBIX». MeToABI W CpeACTBA aHaimmM3a JaHHBIX. OOmas
KJaccuuKarus.
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https://data.gov.sg/search
https://perma.cc/7V8Z-JZ4T

[TonsiTne «mammuaHOE 00yueHHEY. Kitaccudukaiys MeTomoB MalllmiHHOTO O0yYeHUS.

[Tpo6nema Gonpimx naHHbIX. CpencTBa paboThl ¢ OOJIBIIUMH JaHHBIX.

Pasmeproctabie Monenu. OLAP-ky6. Tabnuna pazmeprocteit. Tabnuima ¢akTos.

CpaBuutenbubiii ananu3 OLAP u OLTP-cuctem.

[Tonsitue 6usnec-ananutuku. Knaccudukanus cpeacTs «OM3HeC-aHATUTUKI.

Oranbl aHanu3a ganaeix. KDD.

Data Mining. Cpenctsa 06padotrku Data Mining

10. DnemeHTHl MareMaTHueckoil craructuku. OmnucarenbHas craructuka.  Omneparuun
arperupoBaHUsl TaHHBIX.

11. I'paduueckue cpeactBa ananusa. Jluarpamma paccesuusi. [ uctorpamma.

12. Hawanwnsbie stanel KDD. ETL. CpenctBa ouncTKy U TpaHCHOPMAIIUK TAHHBIX.

13. Knaccudukanus MeTos nperoopadOTKH U OYUCTKHU JTaHHBIX.

14. Metoabl OopbObl ¢ aHoManusmu. SmumyHas guarpamma. CTaTHCTUYECKHE KPUTEPUU
BBISBJIICHUS AaHOMAJIUI

15. O6mias xapakTepuCcTHKa 3a/1a4 KJIACTEPHOTO aHAU3a.

16. MeTpHKH KJIaCTEPHOTO aHAIH3A.

17. Metoap! onpeneneHus OIU30CTH MEX]TY KIIaCTEpaMH.

18. Uepapxuueckas kinactepusanus. JJenmorpamma.

19. Meron K-cpeaHux.

20. Kiracrepusanusi BpeMEHHBIX PSIIOB

21. OOu1ast xapakTepucTHKa si3bika R.

22. OOBeKTHI s13bIKa R.

23. PaGora ¢ maHHbIMU s13bIKa R.

24. Pemenue 3a/1a4 pa3BeAbIBaTEIBHOTO aHAMN3a B R.

25. ITocTpoeHue cTaTuCTUYECKUX Mozelel B R.

26. [ToHaTHEe BpEMEHHOTO psiza.

27. Mopenu BpeMEHHBIX PSIJIOB.

28. Pemenue 3a1a4 CIyIa)KUBaHUS BPEMEHHBIX PSIOB.

29. Merononorusi ARIMA.

30. Meroauka nocrpoerwus moneieii B ARIMA.

31. [Ipumeps! nocTpoeHus moaeneit B merogonorun ARIMA

©oOoNO O AW

IIIxaya oueHUBaHUsA
OneHka pe3ylnbTaroB MNPOM3BOAMTCA Ha OcCHOBe IlojokeHus O TeKylleM KOHTpOJe

yCIIEBaEMOCTH  OOy4aroOmMXCs H  NPOMEXYTOYHOM  arTecTald  OOeralommxcs 10
0o0pa3oBaTeibHBIM POrpaMMaM CpeHEro MpoeCCHOHATBHOTO M BBICHIETO 00pa3oBaHUS B
deneparTbHOM TOCYIAPCTBEHHOM OIOIDKETHOM  0Opa30BaTEIbHOM  YUPEKIECHUU  BBICIIETO
oOpa3zoBanus «Poccuiickas akajieMUu HapOAHOI XO3SICTBA U TOCYJapCTBEHHOM CIyXObl Mpu
[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
Pemenust VYuenoro cosera CeBepo-3anangHoro wuHctutyra ynpasieHuss PAHXul'C npu
ITpesunente PO or 19.06.2018, nporokon Ne 11.
3auer

Ha «3auTeHo» olleHUBAIOTCS OTBET, B KOTOPOM CHCTEMHO, JIOTHYHO U TOCIEI0BATEIHLHO
M3JI0KEH MaTepHrall Ha BCe TIOCTaBJICHHBIE BOITPOCHL. Kpome Toro, CTyIeHT TOMKEH MoKa3aTh
CIOCOOHOCTD JeNIaTh CaMOCTOSATENIbHBIE BBIBOJIbI, KOMMEHTHUPOBATh U3j1araeMblii Marepual. [Ipu
ITOM JIOITYCKAIOTCS HEKOTOPBIE 3aTPyNHEHHs C OTBETaMH, HAIPUMEp, 3aTPYAHECHHUS C IPUMEpaMu
U3 PAKTUKH, 3aTPYAHEHUS C OTBETAMH Ha JIOTIOJHUTENIbHBIE BOIIPOCHI.

«He 3a4TeH0» CTaBUTCS B ClTydae, KOT/Ia CTyICHT He 3HAeT 3HAYUTEIBHON YacTH y4eOHOTO
Mmarepuania, JIOIyCKaeT CYIIEeCTBEHHbIE OLIMOKM; 3HAHHUS HOCAT OECCHCTEMHBIH XapakTep; Ha
OOJIBITMHCTBO JTOTIOJTHUTEIHHBIX BOIPOCOB JaHBI OMIMOOYHBIE OTBETHI, OTBET HAeTCs HE II0
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BOIIPOCY.

6. MeToauyeckne MaTepuabl 1151 OCBOCHHS AU CHHILIUHBI

Paboueii mporpaMMoii TUCIHMIUIMHBI TPETYCMOTPEHBI CIEAYIOIINE BUIBI AYAHUTOPHBIX
3aHATHUM: JIEKIUH, paKkTHUecKue 3aHaThs. Ha neknusax paccMarpuBaroTcs Haubosee CIOKHBIN
Marepuan JUCHUIUIMHBL. J[1s pa3BUTHS Y MaruCTpaHTOB KPEAaTHBHOTO MBINUICHUS U JIOTUKU B
KQKJIOM TeMe yuyeOHOM AMCUUIUIMHBI IPETyCMOTPEHbl TEOPETUYECKHE  IMOJIOKCHMS,
MHCTPYMEHTAJIbHBIE CPEJCTBA, a TAKXKE IPHUMEPhl UX HCIOJIb30BaHMS IPU PEIICHUU 3anad
NPEAUKTUBHON aHanuTUKU. KpoMe Toro, 4acTb TEOPETHUECKOro Marepuana npelocTaBiseTcs Ha
CaMOCTOSITENIbHOE HM3YYEHHE MO0 PEKOMEHJIOBAHHBIM HCTOYHHMKAM JUIS (POPMHUPOBAHUS HaBBIKA
caMooOy4YeHHUs.

[IpakTudeckue 3aHATHS PeTHA3HAYCHBI UIsI CAMOCTOATEIBHON paboThl MAarCTPAaHTOB IO
PELICHUIO KOHKPEeTHBIX 3ahad. Kakqoe mpakTHUeckoe 3aHSATHE COIPOBOXKAACTCS 3aJaHMsIMH,
BbI/IaBa€MbIMH MAaruCTpaHTaM Ui PEILIECHUSI BO BHEAYAUTOPHOE BPEMS.

Jlnst paboThl ¢ MeYaTHBIMU M 3NEeKTpOoHHbIMU pecypcamu C3UY umeercs BO3MOXKHOCThb
JOCTyna K OJJEeKTpOHHBIM pecypcam. Opranuzaiys paboTbl MarucTpaHTOB C 3JIEKTPOHHOM
OuOMMOTEeKON yKa3aHa Ha caiiTe MHCTUTYTa (cTpaHulle caifta — «Hayunas Oubnamnorekay).

S. MeTtoanueckne ykazaHus 11 00y4ar0IMXCH 10 OCBOCHHIO TUCHHUIINHBI

OO6yuenue no aucuuminHe «lIpenckasarenbHas aHaIUTUKAY MpeIIoaraeT U3ydeHue Kypca
Ha aylIUTOPHBIX 3aHATUAX (JEKUUU, MPAKTUYECKUE padOThl) U CAMOCTOATEIbHOW pPadOThI
oOyuarouuxcsi. CemuHapckue 3aHaTus —aucuuiuinHbl  «IIpeackasarenbHas — aHalIMTHKA»
NPEAIOIaraloT UX MPOBEICHUE B PA3IMUHBIX (POPMaX C LENbIO BBISIBICHUS TOTYYEHHBIX 3HAHUM,
YMEHUH, HaBBIKOB M KOMIIETEHIIMH C MPOBEJEHHEM KOHTPOJIBHBIX Meponpusatuil. C nenbto
o0ecreyeHrs yCIeuTHOTo 00y4eHus 00yJarOIIUiicst TOJIKEH TOTOBUTHCS K JICKIIHH, TOCKOJIBKY OHA
ABJIsIeTCS BaKHeHIIeH popMoil opranu3anuu yueOGHOro npouecca, MoCKOJIbKY:

—  3HAKOMMT C HOBBIM y4€OHBIM MaTepHasoMm;

—  pazbsicCHsET yuyeOHbIe JIEMEHTBI, TPYIHBIE AJIs TOHUMAHUS;

—  cHcTeMaTu3MpyeT yuyeOHbIM MaTepual;

—  OpPHUEHTHUPYET B yueOHOM MpoIecce.

Iloo2comoeka K nexyuu 3aKII0YACTCS B CIEAYIOLIEM:

—  BHMMATeJbHO MPOYUTANTE MaTepHall MpeablIyLei JeKIuH;

—  y3HaiiTe TeMy npencTosei JIeKIuH (10 TeMaTHYeCKOMY IUIaHy, 0 HH(POPMAIH
JIEKTOPA);

—  O3HAKOMBTECH C yUEOHBIM MaTepHalioM 110 PEKOMEH1yEMOH JINTeparype;

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

—  3aluIIMTe BO3MOXKHBIE BOIIPOCHI, KOTOPBIE BbI 3a/1aJJUTE JIEKTOPY Ha JEKIHUH.

Iloocomoeka Kk npakmu4eckum 3aHAmusam.

—  BHHUMATeJbHO MPOUYUTANTE MaTepHal JIEKIUIH, OTHOCSIIUXCS K TaHHOMY
CEMUHAPCKOMY 3aHSTHIO, 03HAKOMBTECh C YU€OHBIM MaTepHalIoM;

—  OTBEThTE Ha KOHTPOJIbHBIE BOMPOCHI [0 CEMUHAPCKUM 3aHATHUSAM, TOTOBBTECH J1aTh
pa3BEpHYTHIA 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 MHIMBUAYAJIbHO, TAPAMH UJIM B COCTABE MaJIO IPYIIIBI,
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.

Buinonanenue sadanus:

BbIOEpUTE HAOOP JaHHBIX (BPEMEHHOM psijl, BpeMEHHBIE PSIbI) JUIsl BBITOTHEHHS
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(opMuTE OTUET O Pe3yJIbTaTaM BBIIIOJIHEHUS 3a/1aHUs.

7. YdeOHas quTepaTrypa U pecypcbl HHGOPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH
"HHTepHer", BKJIIOYas epedyeHb YUeOHO-MeTOAMYecKOro odecnedeHus 1Jisi

CaMOCTOSATEJIbHOM padoThl 00y4AOIIMXCS 110 JUCHHUIIMHE

7.1. OcHoBHas JuTeparypa

1.

AdanacneB, Bnagumup HukonaeBuu. AHanu3 BpeMEHHBIX PSIIOB U IPOrHO3UPOBAHHUE.
- CaparoB:Ait Ilm Ap Memma. — 310 c. Tekcr : osnekrponnsii. - URL:
http://www.iprbookshop.ru/90196.html (mara oOpamenus: 12.11.2020). - Pexum
JI0CTyHa: 1711 aBTOPU3UP. NOJIb30BaTeNeit

I'omoxtronosa FO.I'., Unemunckas C.A., Mmtoxuna . b., Jlyrosckoit A.M., Jlucuukuna
H.B. u np. IIporao3upoBanue u miaHupoBaHUE B SKOHOMHUKE. - MockBa:IIpomereit —
544 c. Tekct : anextponHsiid. - URL: http://www.iprbookshop.ru/94511.html (mara
obpamenusi: 01.10.2020). - Pexxum goctyma: i1t aBTOPU3HUP. MOJIb30BaTENEH
Mactunkuit C. O. (2020) AHamu3 BpEeMEHHBIX pSAJIOB C IMOMOIbl0 R. —
DJIeKTpOHHAs KHUTA, ajipec pocTyma: https://ranalytics.github.io/tsa-with-r
Mupkun, bopuc I'puropseBud. Beenenue B ananu3s qanasix — M.:FOpaiit, 2020 — 174
c. Tekcr : anexrponnslit // DBC IOpaiit [caiit]. — URL: https://urait.ru/bcode/450262
(mara o6pamenus: 01.10.2020)

Mxurapss B. C., Apxunosa M. 0., [lyoposa T. A., Muponkuna tO. H., Cuporun B.
I1. Ananu3 ganseix. — M.: FOpaiit, 2020 — 490 c. Tekct : snexTponHsiii // ObC KOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/450166 (mara ob6pamenus: 29.09.2020)

O'Hun, Kotu. Data Science : UHcaiinepckas nHpoOpMarus JUisi HOBUUKOB. Bkitouas
s3Ik R : [mep. ¢ anmi.] — CII6. IMutep. — 368 c. Tekct: snexrtponHsid. - URL:
http://new.ibooks.ru/bookshelf/359209/reading (nara o6pamenus: 25.01.2021)
Xanunman P. [k, Aranaconynoc k. IIporHo3upoBanue: MPUHLIMUIIBI U MTPAKTHKA.
[DnektponnsIil pecypc] —URL: https://otexts.com/fpp3/

Bce uCTOUHMKH OCHOBHOM JINTEPATyphl B3aNMO3aMEHSIEMBI.

7.2 JlonoJIHUTeIbHAS JIUTEpaTypa

1.

2.

bapcersn A.A, KynpusiHoB M.C., Crenanenko B.B., Xonon U.U. Tlporuo3upoBanue
BPEMEHHBIX PAI0B U nporeccoB. 3-e u3a. - CII6. : BXB-Iletepoypr, 2010. - 512 c.
Kepon, Openben. [IpM.:/luanextuka. -684 c.MKIaJgHOE MAaIIMHHOE OOY4YEHHE C
nomonnsio Scikit-Learn u TensorFlow : Konueniuu, HHCTpYMEHTBI M TEXHUKH IS
CO3MaHMsI WHTEJUICKTYaJIbHBIX CHUCTEM : TIOJHOI[BETHOE W3JaHWE : TIEPEBOA C
AHITIMHCKOTIO -

Principles of Econometrics with R [Onexktponnsiii  pecypc] — URL:
https://bookdown.org/ccolonescu/RPoE4/

20


https://ranalytics.github.io/tsa-with-r
http://idp.nwipa.ru:2228/reading.php?productid=18456
http://idp.nwipa.ru:2228/reading.php?productid=18456

4. Hunwscen DinuH. [IpakTHdeckuii aHaM3 BPEMEHHBIX PSJIOB: MPOTHO3HPOBAHUE CO
CTaTUCTUKOM U MamHHOE 00yyenue. —M.: OO0 Jluanexruka — 2021 — 544 c.

5. Haymos, Bmagumup Hukonaesuu. CpencrBa Ou3HeC- aHAIMTUKH: yue0. mocodue / B.
H. HaymoB ; @enep. roc. OromKeT. 00pa3oBar. yupexaeHue Boicil. oopasoBanus "Poc.
akaJl. Hap. X03-Ba W roc. ciyx0bl ipu [Ipesunente Poc. denepanun, Ces.-3ar. uH-T
ymp. - CII6. : C3NY - ¢un. PAHXul'C, 2016. - 107 c.

6. Haymor B.H. Ananu3 jaHHBIX U MAllIMHHOE OOYYEHHE: MTEObl U HHCTPYMEHTAJIbLHBIE
cpenctBa. denep. roc. OHOMKET. 00pa3oBar. yupexkaeHue Boicil. obpa3oBanus "Poc.
akaJl. Hap. X03-Ba W roc. ciyx0sl ipu [Ipesunente Poc. denepanun, Ces.-3ar. uH-T
ymp. - CII6. : C3NY - ¢un. PAHXul'C, 2020. - 260 c.

7.3.HopmaTuBHbIe IPABOBbIE JOKYMEHTHI U HHAAl IPaBoBasi HHGopManus
He ucnonb3yrorcst
7.4. UnTepHET-peCypChl.

C3N1Y pacnonaraer A0CTYIOM uepe3 callT HayuHou Oubnmoreku http://nwapa.spb.ru/
K CIICITYIOIIMM TTOIIHCHBIM JIEKTPOHHBIM peCypcam:

https://ranalytics.github.io/tsa-with-r/ch-intro-to-prophet.html
Pycckosi3bIuHBIE peCypChl
DNEeKTPOHHBIE YYEOHHKHU AIIEKTPOHHO - Oubmoreunoi cucteMsl (ObC) «AnOyke»

DNEeKTPOHHBIE YYEOHUKH AIIEKTPOHHO — OnbmmoTteunoi cuctemel (ObC) «Jlanby»
PexoMeHnyeTcst HCHOIB30BaTh CIEAYIOMINNA HHTEPHET-PECYPChI
http://serg.fedosin.ru/ts.htm
http://window.edu.ru/resource/188/64188/files/chernyshov.pdf

7.5. UHble HCTOYHUKH.

He ncnonb3yrorces.

8. MarepuaabHo-TexHu4eckas 6a3a, HH(PpOPMaMOHHBIE TEXHOJIOTHH, IPOrPAMMHOE
ob0ecrieuenrne U HMHGOPMANMOHHBbIE CIIPABOYHbIE CHCTEMbI

VYyeOHasi TUCHUIUIMHA BKJIIOYAET MCIOJIb30BaHUE MporpamMmHoro obecrneueHus: Microsoft
Excel, Microsoft Word, /U1 moAroTOBKHM TEKCTOBOT'O M TAaOJIMYHOTO MaTepHaa.

HHTEpHET-CEepBUCH U AIIEKTPOHHBIE PECyPCHI (IIOMCKOBBIE CHCTEMBI, DIIEKTPOHHAS IMOYTa,
npodeccuoHalbHble TEMaTHYeCKHe YaTbl U (POPYMBI, CUCTEMBl ayAHO M BHUIEO KOH(EpPEHIHH,
OHJIAMH DHIUKIIONIEUM, CIPABOYHUKHA, OUONMOTEKH, DIEKTPOHHBIE Yy4eOHbIE U Yy4eOHO-
METOJIMYECKUE MaTePUAIBI).
6. Onucanue MaTepuaIbHO-TEXHNYECKOM 0a3bl, HEOOXOAUMOM AJIs1 OCYIIeCTBICHUS
00pa3oBaTe/IbHOIO Mpolecca Mo JMCUUIINHE (MOAYJII0)

Nei/m | HaumenoBanue

KoMrbroTepHBIe KI1acChl € TepCOHANLHBIME DBM, 00beIMHCHHBIMH B JIOKAJIbHBIC

CeTH ¢ BbIxoqoM B MlHTEepHET

ITaker Excel -2016, proffesional plus IBM SPSS statistics, R, RStudio, Anaconda

MynbTUMETUHBIE CPENICTBA B KAXKIOM KOMITBIOTEPHOM KJIAcCe U B JICKITMOHHOM

ayIUTOPUH

Bpay3sep, cereBble KOMMYHHKAIIMOHHBIC CPEICTBA JUIs BBIX0/1a B IHTepHET
KommbrorepHsie knaccsl u3 pacdera 1 [I3BM ans omqnoro odyuaemoro. Kaxmaomy

oOyyJaromniemMycs J0/DKHA OBITh TIPEOCTaBIIeHa BO3MOKHOCTD JIOCTYIA K ceTsM Tuna MHTepHeT B

TedueHue He MeHee 20% BpeMeHH, OTBEIEHHOTO Ha CAMOCTOSITENTbHYIO TTOATOTOBKY.

21


http://nwapa.spb.ru/
http://serg.fedosin.ru/ts.htm
http://window.edu.ru/resource/188/64188/files/chernyshov.pdf

