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1. IlepeyeHb MJIAHMPYEMBIX Pe3yJILTATOB 00y4eHUs 110 AUCHMIIIMHE, COOTHECEHHBIX €
IJIAHUPYEMBIMH Pe3y/JIbTaTAMM OCBOCHHUS IPOrPaMMblI

1.1. Jucuunnmumuaa OT.02

CICAYIOIUMHA KOMIICTCHIIUAMM.

«Hpez[01<a3aTeana>1 aHAJIMTHKA» 00ecIeunBaeT OBJIaICHHUEC

Tabmuna 1.1
Kon HaunmeHnoBanue Kon HaumenoBanne KOMITOHEHTa
KOMIICTCHIIN KOMIIETCHIIH KOMITOHEHTa KOMIIETCHIIH
KOMIICTCHITHH
[IKc-4 Crmocoben ynpasmsats | [1Kc-4.2 Criocoben YIPpaBIATh nT-
nH(pOpPMALMOHHEIMU yCIIyramu, nH(POPMALMOHHOH
cepBucamu, pecypcamu HT cpenoit
u UT-uHHOBaLMAMH
B pesynberare 0cBOCHUS AUCHUIUIMHBI y CTYJCHTOB JIOJDKHBI OBITH C(HOPMHUPOBAHBI:
Tabnuua 1.2
OTD/TD Kon  xommoneHTa Pesymbrater 00y4ueHMs
(Ipy HATTHYUH KOMITIETCHIHN
npodcrangapra)/
npodeccronanbHbIC
elicTBuUs
YnpaBnenue OusHec- Ha ypOBHE 3HAHWH:
QHAT30M 3HaTh:
—  METOJIbl aHaJIu3a JaHHBIX ¥ MAIIHHOTO 00y4eHHUS;
— BO3MOXHOCTH TPOTPAaMMHBIX CPEACTB  CTAaTHCTUYECKOU
00paboTKH 1 MpeIcKa3aTeIbHOTO aHaIU3a TAHHBIX
COBpEMEHHBIE HMH(OPMAIIMOHHBIE CHCTEMBI 00pabOTKM M aHaJH3a
JTAHHBIX
Ha YpPOBHE YMEHHUS:
YMmersn:
— TPUMEHATh IPOTPaMMHBIE CpEJICTBA aHAIN3a JIAHHBIX,
MOAJECP)KKA TIPHHATHS PpEIIeHWH Uil pemeHus 3aiad
MIPOTHO3UPOBAHMS;
— TpUMEHATh HMHGOPMAIMOHHBIE TEXHOJOTHH B o0beMe,
HEeoOX0ANMOM ISl LieJieli OM3Hec-aHan3a
HA YPOBHE HABBIKOB:
- pemeHus 3aa4 aHanu3a HabopOB JaHHBIX M BPEMEHHBIX PSAI0B
[1Kc-4.2

2. O0beM H MeCTO THCIHUILIUHBI B cTpyKType OIT BO

O0beM TUCHUMILIMHBI
OO01mas TpyI0eMKOCTh AUCIUILINHBI COCTABISACT | 3a4eTHYIO eANHHUIYY /36 akajeM. 4acoB.

Tabmwnra 2
Bun pabots TpynoemkocTb (akaj/acTp.4achl)
Oo0mast Tpy10eMKOCTh 36/27
KonrTakTHasi pa0oTa c nmpenojgasarejieM 24/18
Jlekuuu 12/9
IIpakTuyeckue 3aHATHS 12/9
CamocTosiTesIbHASA paboTa 12/9




KonTpons

(DOpMI)I TCKYIICTO KOHTPOJISL

@opMa NMPOMEKYTOYHOM aTTECTALUH 3auem

MecTto nucnumimnabl B crpykrype OII BO

Hucuurnnuuna wusywaercss B 1-M  cemectpe l-ro kypca. [Hucunummuna OT.02
«IIpenckazarenbHasi aHAJTUTHKA» OTHOCUTCA K (DaKylIbTaTUBHBIM JUCIUILUIMHAM Y4eOHOTO MlaHa
no Hanpasienuto «busnec-unpopmarukay 38.04.05. [IpenonaBanre TUCHUIUIMHBI OMUPACTCS HA
JUCIUIUIMHBL MporpaMMbl OakanmaBpuara «DKOHOMETpPUKa», «AHanmu3 naHHbIX», «Teopus
BEpPOSATHOCTEN», «Maremarnueckast CTaTUCTUKA.

B cBoto ouepens oHa co31aET HEOOXOAUMBIE MPEANOCHUTKU ISl OCBOCHHSI IPOTPaMM TaKUX
quciuiuing, kak 51.0.07 «Ananutnyeckas nojjaep:kka npuHATUs pemienuiiy, 51.B.01 «Ananus
W BU3yau3anus 1aHHbIX», b1.B.09 «HTemeKTyanbHpIi aHAIN3 TEKCTOB U U300paKEHU.

JuctumiimHa 3aKJIaAbIBaeT TEOPETUYECKUH U METOMOJIOTUYECKUU (yHIAMEHT IS
OBJIaJIcHUsI yMeHHUsIM U HaBblkamH B xo7ie  b2.0.01(Y) «IIpoekTHO-aHamuTHUYECKas! TPAKTUKA» U
b2.0.02 (H) «Hay4uno-ucciiegoBareibckas padboTay.

3HaHUs, YMEHHUS M HABBIKU, MOJYYEHHBIE NPU HU3YYEHUU TUCLUUIUIMHBI, UCIIOJIb3YHOTCS
CTYJICHTAMHU TIPY BBITIOJTHCHUN BBITYCKHBIX KBUTH()UKAIIMOHHBIX Pa0oT.

3. Conep:xkaHue U CTPYKTYpPa JAMCHUILIHHBI

Tabmuma 3
Ne n/m HaumMmenoBanue TeMm O0beM IMCIHUILIHHBI, Yac. ®opma
Bcero KonraktHas padora CP TeKylero
odyyamommxes ¢ KOHTPOJIS
npenojaBareieM ycneBaemMocT
10 BUAM Y4eOHBIX 3aHATHH H**,
J 113 KCP CPO CII | mpoMe:KyTo4
HOW
arrecranuu®
%k
OcHOBBI
Tema 1 MpeJICKa3aTeIbHON 10 4 4 2 T
AHATUTHKH
Tema 2 Mozenupoaine 14 4 4 6 0"
BPEMCHHBIX PSIOB
MammHHOe 00y4ueHIe B
Tema 3 aHaJIM3€ BPEMEHHBIX 12 4 4 4 T
pAIOB
ITpomerxyTouHas arTecTanus 2% 3ager
Bcero (akaz./acTp. acsl): 36/27 12/9 12/9 2/1,5 12/9 ’
Ipumeuanue:

2* - KOHCYJIBTAIVS, HE BXOIAIIAS B OOIIHMA 00BheM TUCITUTUTHHBI
Hcrnonb3yeMble COKpaleHust:
JI — 3aHATHSI JJEKIIMOHHOTO THIIA (JIEKIIMU U UHBIE yueOHbIC 3aHSITHS, IPEyCMaTPHUBAIOIINE
MPEUMYIIECTBEHHYIO Nepeaaqy yaeOHOH HHPOpPMAK NIeJarornueCKUMH padOTHUKaMH OpraHn3aliy U (WIIN)
JIUIIaMU, TTPUBJIEKaEMBIMHU OpTaHU3aIMel K pean3alii 00pa3oBaTelIbHBIX MPOrPaMM Ha UHBIX YCIOBHSIX,
obyJaromumcs) ;
13 — mpakTuueckue 3aHATHS (BUABI 3aHATHS CEMHUHAPCKOTO THIIA 33 UCKIIIOYEHUEM JIa0OPaTOPHBIX pador) ;
KCP — unnuBuayansHas padota 00ydaronmxcs ¢ neaarornieCKuMy pabOTHUKaMU OpraHU3aluy U (MiIn)
JIUIIaMU, TTPUBJIEKaeMbIMHU OpTaHU3alMel K pean3aliy 00pa3oBaTelIbHBIX IPOTPaMM Ha MHBIX YCIIOBHSX (B
TOM YHMCJIC HHAUBHUIYaIbHbIE KOHCYJIBTAINN) ;
CP — camocTtosTenbHas padboTta, ocyuiecTpisieMas 0e3 y4acTHsl e1aroruueckux padOTHUKOB OpraHU3aluy 1
(urmu) M, IPUBJIEKaeMbIX OpTaHU3aIKel K pealin3aiuy 00pa3oBaTeIbHBIX POrPaMM Ha HHBIX YCIIOBHUSX;
CII — camomnpoBepka;
CPO — camocTosTenbHas padora 00y4daromerocs
koHTpoNbHBIE padoTsl (K), ompoc (O), rectuposanue (T)
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Conep:xkanmne IUCHUNIHHBI
Tema 1. OcHOBBI NIpeACKA3aATEIbHONH AHAJTUTHKHI

[Tonsitue ananu3a nanHbiX. [lonsTHe «vmammHHOE 00yueHue». CooTHolIeHNe noHATHIl Bl,
DM, AL

Oransl THIIUYHOTO aHaiM3a JaHHbIX. Data Mining. )Ku3HeHHBIH MK Tpoliecca aHaln3a
nanubix. Knaccudukamus meromoB Data Mining. Monpenu Data Mining. [lonarue mnanHbie u
3nanus. Knaccudukamus 3amau DataMining. IIpocTpancTBeHHBIE AaHHBIC, BPEMEHHBIC DPSIJIBL,
naHesbHbIe TaHHble. O01as XapakTepUCcTUKa MOJIeNIel BpEMEHHBIX PSIOB.

CpasuaurenbHblii ananu3 Phyton, R. CpencrtBa craructuueckoit 00pabotku qaHHbix. O0mas
xapaktepucTuka s3pika R. I'paduueckume cpenctBa s3pika. Cpema wmopenupoBaHusi R.
Craructuueckas mnargopma IBM SPSS Statistics.

Metononorust KDD. 3anaun npenoopadorku mannabix. Texnonoruss ETL. ETL (Extracting
Transformating and Loading) — cpencTBo u3BiedeHus, 00pabOTKU U 3arpy3Kd JTaHHBIX. MeTobl
npenoOpaboTKu BpeMeHHBIX psiioB. [Iponycku nanueix. Hanudue anomamnuii.

Tema 2. MogessupoBaHue BpeMEHHBIX PSI/10B.

Perpeccronnslii aHanmu3 BpeMeHHBIX psioB. llonste ¢uibTpa ©u  QUIBTPAIUH.
OKCHOHEHIMAIbHOE CcIIakuBaHUe. (CEe30HHbIE M LMKIMYECKHUE COCTABIISIIOLIIME BPEMEHHOIO
psana. CHeKTpalibHbIl aHalu3 BpPEMEHHBIX psioB. Busyanuzanus BpeMEHHBIX PsJIOB.
Koppenorpamma. Ilepuogorpamma. Metononorus ARIMA. Mogaenu npocTpaHCTBa COCTOSHHM
Ju1s BpeMeHHBIX psaaoB. @unerp Kanmana.

Tema 3. MamuHHOe 00yueHHe B aHAJIM3€e BpeMEHHbIX PSi10B.

I'enepanust 1 BbIOOp NMPU3HAKOB A BpEeMEHHbIX psioB. Kitactepuzaius BpeMEHHBIX
pAnoB 1o McXogHbIM JaHHbBIM. DTW-paccrosnue. [locraHoBKa 3a1ad KIIACTEPHOTO AHAJIN3A.
Onpenenenue kinacrepa. Ilapamerpsl kiactepa. Mepbl Onu3zocTd. MeTpHUKHM KJIACTEPHOTO
aHanusa. basoBele amroputMbl knacrepusauuu. HMepapxuueckas kimactepusanus. IIpumep
kjactepuszauuu ¢ nomompo DTW-paccrosuuda. [ennorpammel. Meron K-cpennux. Ilonstue
uentpoua. [Ipodunu xknacrepos. Knactepusanus no onvcarenbHbIM IPU3HAKAM.

4. MarepuaJibl TeKyliero KOHTPOJIsi ycnieBaeMocTH o0yuarommxcest 1 GoH/
OLICHOYHBIX CPEACTB MPOMEKYTOYHOM aTTeCTAlMHU 110 I CHUILIMHE
4.1. ®opmbl 1 MeTOABI TEKYLIEr0 KOHTPOJISI yCIIeBAeMOCTH 00y4aroImXxcst 1
NMPOMEKYTOYHOM aTTeCTaluu.
B xonme peammzaumm gucuuruinebl  «lIpenckazarenpHas aHaJIMTHKa» MCIIOJB3YIOTCS
CJIEAYIOIINE METO/IbI TEKYIIErO KOHTPOJIS YCIIEBAEMOCTH 00Y4arOLIHXCS:

Tabnwnma 3.1
Tema (pa3men) ®DopMbI (METOABI) TEKYIIETO KOHTPOJISI
yCIeBaeMOCTHU
Tema 1. OcHOBBI IIpeicKa3aTeIbHON aHAIUTUKH TectupoBaHue, onpoc
Tema 2. MoaenupoBaHue BpeMEHHBIX PSIOB TectupoBanue, Omnpoc, 3ajaHue
Tema 3. MammHHOE 00y4eHHE B aHAJIN3E BPEMCHHBIX PSIOB TectupoBaHue, onpoc

4.1.2. 3a4eT NPOBOAMTCS M0 UTOIaM BBINOJTHEHUS 32JaHUH TEKYLIero KOHTPOJI.

4. 2. MarepuaJjibl TEKylIero KOHTPOJISI YCIIEBA€MOCTH 00y4aroIIUXCsl.
MarepuaJibl TeKylero KOHTpOJisi yCleBaeMOCTH
Tunosblie OlleHOYHbIE MaTepHUAJIbI M0 Teme 1
1. TumoBsble Bonpocskl 1JIs1 onpoca no teme 1

1. Maitte xapakrepuctuky stana ETL (Extracting Transformating and Loading).
2. Kakue 3amaun pematorcss Data Mining?
3. KakoBo mpeagHa3HaueHHMe W  CpeacTBa  pa3BenouHbli  [IpornosmpoBaHue

BpPEMEHHBIX psA0B? [laiiTe XapaKTepUCTUKY AMATrPAMMBI <GIIIUK C yCAMM»
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4.
5.

HazoBurte kakue OINcpalru BBIITOJHAIOTCA IIPU arpCripOBaHUN JJTaHHBIX.

HpI/IBeI[I/ITe IMPUMCEPHBL HUCITIOJIBb30BaHUA CTaTUCTUYCCKHUX

Pa3BCaOYHOr0 aHaIin3a.

6.

HazoBuTe M BBIIOITHHUTE CpaBHI/ITCHBHHﬁ aHaJInu3 Fpa(bI/I‘ICCKI/IX Cp€ACTB aHAJIM3a.

JlaiiTe XapakTepUCTHKY OUPIKEBBIX TUATPAMM.

Tect

1.Mudopmanmonnbie KpUTeprH. YTO MOXKHO OIICHUTH C TOMOIIBI0 HH(POPMAITHOHHOTO

Kputepusi Akanke?
CTallMOHAPHOCTh
HECTALIMOHAPHOCTh
Ka4eCTBO MOJIEJIH
OIIMOKY anmpOKCUMAIIMHA MOJIEIH
HAJINYUE AHOMAJIMI

NS

5.

2.KoMImoHEHTBI MOZACIM BPEMCHHOI'O psAaa. Kakne KoMIoHEHTBI MOTYT COACPIKATh MOACIIb

BPEMEHHOTO psiia?

NoabkowhE

Tpenn
CIy4aiiHas COCTaBJISAOIIAs
CE30HHAsI COCTABIIAIOIIAS
UKJIMYECKasi COCTaBJISIONIAs
QHOMAJIbHbIE KOMITOHEHTHI
BpeMEHHasi KOMIIOHEHTa
rapMOHHUKa

3.Koppenorpamma

Series y1

BBI6epI/ITC MOJECJIb BpEMCHHOTIO pA/la, KOppeJIorpaMMma JJis1 KOTOPOro NpruBCACHA BBIMIC

1. t<-c(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<-c(1:50)
y1<-17.6-runif(50,0,2)

Lag



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+rmorm(50,0,1.5)

4. Koppenorpamma. Kakumu cBoiictBamu 0011a/1ae€T MOZIeNIb BpDEMEHHOTO psJia, €ClIU €€
KOppesorpaMma aBTOKOPPEISIIIMOHHON (DYHKITUU HMEET BU/T

Series y1

Lag

HaJu4ue TPeH1a
HaJIMYHAE CE30HHOM COCTaBIIAIONICH
CTallMOHAPHOCTBIO

OTCYTCTBHE TpEHJa
3ProIMYHOCTHIO

agrwbdE

5.0Tnuuuns BpeMEHHBIX PSJIOB OT MIPOCTPAHCTBEHHBIX BEIOOpPOK. BriOepuTe cBoiicTRa,
OTJIMYAIOLIUE BPEMEHHBIE Psi/ibl OT IPOCTPAHCTBEHHOM BBIOOPKU
1. BO BpeMeHHOM psay CYIIECTBEHEH MOpAAOK HaONIOAeHU, a B BBIOOpPKE He
CYLIECTBEHEH
2. YpOBHM BpPEMEHHOIO psAJa HU3MEPAIOTCSs B KOJIMYECTBEHHOW INKane, a B
IIPOCTPAHCTBEHHOM BBIOOpKE B JIH00OH IIKale
YJIeHBI BPEMEHHOTO Psijia U HaOIr0eHUS] BELIOOPKH HE3aBUCHMBI
4. uneHsl BPEMEHHOIO psga B O0OLIEM cllydae CTaTUCTUYECKH 3aBHUCUMBI, a
HaOJTI0/IeHNs] HE3aBUCHMBbI
5. wiIeHbl BPEMEHHOIO psija HE SBISIIOTCS OJUHAKOBO PpACIpe/eleHHbIMH, a
HaOJII0ZICHUs] OJJMHAKOBO pacIpe/ieeHbl
6. HaONrONCHWS BBIOOPKH MOTYT OBITh OIICHEHBI C TIOMOIIBIO CTAaTHCTHUYCCKUX
XapaKTEPUCTHK, @ BO BPEMEHHOM DSy TAKMX XapaKTEPUCTHK HET

w

6.0mmbka nmporHo3a. Ommbdka MporHo3a BeYUCIAETCS 0 hopmymne
Y |ejI/N
rae ej - ommoka j-ro HabmroneHus. Kak Ha3biBaeTcs qaHHas ommOka’?

1. MAE
2. MAPE
3. RSME



4.
5.

MASE
MPE

7. Ommbku mporHo3a. OmmrbdKa Mporao3a BeIYUCIISETCS 10 hopmMyme

)y ejz/N

rae ej - omuoOka j-ro Habmonenus. Kak Ha3piBaercs janHas ommoka?

1.

6.

2
3.
4.
5

MAE
MSE
SSE
MAPE
MASE
RMSE

8. [InanupoBaHue U MPOrHO3UPOBaHUE. UeM OTIMYAeTCs IUIAHUPOBAHUE OT
nporo3upoBanus? Kakumu cBoiicTBaMu 00N1aaeT MIAaHUPOBAHKE B OTIUYHE OT
MIPOTHO3UPOBAHUsA?

1.

2
3.
4.
5

HOCHUT AUPEKTUBHBIN XapaKTep

uMeeT OOJNBIINI CPOK

UMEET PECypCHYI0 00€CIIEYeHHOCTh
HOCHT BEPOATHOCTHBIN XapaKkTep
[IpelyCMaTpUBAET HECKOJIBKO BAPUAHTOB

9. Ilporuo3upoBanue. Boibepute cBoiiCTBa, KOTOPHIMH JIOJIKHO YI0BJIETBOPSATH

IPOTHO3UPOBAHUE
1. BEpOATHOCTHBIN XapakTep MPOTHO3a
2. HOCHT XapakTep HCCIICA0BAHUS
3. TOPH3OHT MPOTHO3a HE MOXKET OBITH OOJIBIIE TIEPHOIA PETPOCIEKIIH
4. omunOKu NMpOrHo3a He MOryT ObITh 6oibIe 50%
5. o00s3arenbHbl HECKOJIBKO BAPUAHTOB MPOTHO3A

10. mozens BpeMeHHOTO psiga. CKpHUINT JUIsl CHHTE3a YPOBHEH BPEMEHHOTO psiia UMEeT BUJ
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
VYKkaxure, KAKUMU CBOMCTBaMM 00J1aZiaeT aBTOKOPPEIUOHHas (PyHKIMS

WM E

Jlns nara, paBHOTO HYIO (DYHKIUS paBHA €AMHUIIE

Jnist nara, paBHOTO O€CKOHEYHOCTH (DYHKIIMS paBHA HYIIIO

3HaueHns PyHKINU JUIA JIara, paBHOTO €IUHMIIE 3HAUUMO OTIAMYAIOTCS OT HYISA
byHKIUS YeTHas

(GyHKIUS HEYeTHast

12.Kputepuu oOHapykeHusi BLIOPOCOB
VYkaxuTe, KaKMe KPUTEPUH UCITOJIb3YIOTCS JIJISl BBISIBIICHUST aHOMAJIHM?

arLONOE

Kpurepuii ['pab6ca
Kputepuii Pocuepa
Kpurepuit KPSS
Kpurepuii Jlukcona
Kpurepuit bokca-Ilnpca

13. Kpurepuiit KPSS
Kputepuit KPSS npennaznauen ...
1. mpoBepkM HYIEBOW THUIOTE3bI O TOM, YTO BpPEMEHHOW psia He sBisercs TS-
CTallMOHAPHBIM PSIOM



IIPOBEPKU HYJIEBOM TMIIOTE3bI O TOM, YTO BPEMEHHOH pAl siBiseTcs TS-cTaimoHapHBIM
psaaoM

3. TMpOBEpKH HYJIEBOH THIIOTE3BI O TOM, 4YTO BPEMEHHOM psin He sBiugercs DS-
CTallMOHAPHBIM PSIOM

4. TpOBEpKM €IMHUYHOM TUIIOTE3bl O TOM, 4YTO BPEMEHHOH psAx He sBisercs DS-
CTallMOHAPHBIM PSIOM

5. MpOBEPKH HYIEBOH TUIIOTE3bl O TOM, YTO BpeMEHHOW psn He sBiasercs TS u DS-
CTal[MOHAPHBIM PSIOM

Kiroun:
1 2 3 4 5 7 8 9 10 11 12 13
4 |1234] 6 1,2 |145] 1 2 1,3 | 1,2 50 1,24 11,24 2

TunoBble OLIEeHOYHBbIE MATEPHAJIBI 110 TeMe 2
Tunosble BONPOCHI JIs1 ONPOCa MO Tema 2:

1.
2.
3.

N GA

10.

11.
12.

Yro takoe «crnaxkuBanue»? Ero nenu.

Yro takoe ¢pmibTp? Monens GpuiibTpa.

Merton cKoNb3ALIEro cpeAaHero. JlocToMHCTBA M HEAOCTaTKM MeETO/A CKOJIB3SIILEro
CpEeZHEro.

Yro Oyner ¢ pe3ynbTaraMu CIIIa)KUBaHUs, YBEIMUUTh pa3Mep OKHA CIVIAXKUBaHUS?

JJ1 4ero nCnosib3yOTCs B3BELLIEHHBIE METO/ABI CIIIaKUBAHUA?

B kakux ciaydasx HCHOJIb3YIOT METOb! aJallTUBHOTO CIVIAXKMBAHUSA?

Kak oneHuTh Ka4yecTBO CIriiakuBaHus?

Meto/ 5KCHOHEHIMATIBHOTO criaxuBaHus. OT yero 3aBUCUT BBIOOP MmapaMmeTpa GuibTpa
IIPH SKCIIOHEHIIMAIBLHOM CIVIa’KUBaHUU?

Ha3zoBuTte 0cOOEHHOCTH perpecCHOHHON MOJIENN POTHO3UPOBAHUS.

[IpuBenuTe mnpuMepbl BO3MOXXHOCTH MCIIOJIb30BAaHUS PErPECCHOHHBIX MOJENe B
HDKOHOMHKE.

JlaiiTe 0011y10 XapaKTepUCTUKY METO/la HAUMEHBLINX KBaJIpaToB.

Kakue orpanuuyeHus ¥ JONYLIEHHS TNPUHUMAIOTCS IIPU HCIOJIB30BaHUM METOAA
HAaUMEHBIINX KBAJPaTOB JUIsl OLIEHKU KO3()(DUIIMEHTOB YpaBHEHUS PErpeccuu?

13. Kak uHTEpnpeTHpYIOTCS MapaMeTpbl MPOCTOM TMHEHHONW MOIEIH TPOrHO3UPOBAHUA?

1

Tect

. ( - BEIOGpHTE OTMH BapUaHT OTBETA)

TenneHus BpeMEHHOTO psiJla XapaKTepU3yeT COBOKYITHOCTH (DaKTOpOB, ...

1. oxa3bIBalOIIMX CE30HHOE BO3JIEiiCcTBHE
2. He OKa3bIBAIOIIUX BIHMSHUE HAa YPOBEHB psla
3. OKa3bIBAIOILINX €IMHOBPEMEHHOE BIHMSIHUE
4. OKa3bIBAIOIIMX JIOJITOBPEMEHHOE BIMUSHHE U (GOPMUPYIOUIMX OOIIyI0 JTUHAMUKY
M3y4aeMoro rnoka3aress
2. ( - BbIOEpHTE OJIMH BapHUaHT OTBETA)
ITon aBTOKOppENALMEN YPOBHEN BPEMEHHOIO psAJla IIOAPA3yMeEBacTCs 3aBUCHUMOCTb MEXIY

MOCICA0BATCIbHBIMHA YPOBHAMU pAIa:

1. nerepmMuHUpOBaHHAS
2. KOppeNnsiMOHHO—(YHKIIMOHATbHAS
3. KOppersIroHHas
4. ¢dyHKIHOHATBHAS
3. BEIOEpHTE HECKOJIEKO BAPUAHTOB OTBETA)
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KoMmoneHTamMu BpeMEHHOTO psijia SIBISOTCS:
1. xoaddummeHT aBTOKOppEIAIIUN
2. mar
3. TpeHa
4. uukinyeckas (Ce30HHas) KOMIIOHEHTa
4.B cranoHapHOM BPEMEHHOM psifie TPEH/10Basi KOMIIOHEHTA ...
1. wuMeeT NMMHEHHYIO 3aBUCUMOCTh OT BpEMEHU
2. WMeeT HEJIMHEWHYIO 3aBUCUMOCTh OT BPEMEHU
3. OTCyTCTBYyeT
4. TPUCYTCTBYET

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

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

Ckpunt [uis paboThl C HUM UMEET BHI:

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

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

birthstimeseries

head(birthstimeseries)

Uemy paBeH mepuoji CE30HHON COCTaBIISIONIEH BpeMeHHOTo psiga? OTBET AaTh YUCIOM

6. [Tapametp dunsrpa
VkakuTe Kakoil mapaMeTp HCHONb3yeTcss B (GHIBTPE MPOCTOTO  3KCIOHEHIUAIBHOTO
CIVIAKUBAHUS

1. pa3mep okHa

2. ambda
3. Oerta
4, ramma
5. ncum

7. IIpocTo€ SKCIOHEHIIMAIBHOE CITIaXKUBAHUE
Kakumu cBoiictBaMu 065aaeT (pUabTp MpoCcToro 3KCIOHEHIIUAIBHOTO CIIaKUBAaHU?
1. BpemenHoii psia cunTaeTcs cTalMOHAPHBIM. TpeH1 OTCYTCTBYET
2. Ilpu onpeneneHun CrIaKeHHOTO 3HAYEHUS! YUUTHIBAIOTCS BCE MPEbIIYIIHE YPOBHH
BPEMEHHOT0 psiia
3. Bec kaxmoro mpeaplayllero 3Ha4€HUs YPOBHS BpPEMEHHOIO psijia MEHbIIE Ha
BenuuuHy o 1-0)
4. Bec KaxI0ro mpeAblAyIIEro 3HA4€HUs YPOBHS BpPEMEHHOIO psijia MEHbIIEe Ha
BEJIMYHMHY O
5. IIporHo3zupyemoe 3Ha4e€HHUE YPOBHS BPEMEHHOTO psiia 3aBUCHT OT Mapamerpa
¢unsTpa
8. ®unerp bpayna-Maiiepa
CKkonbKO ypaBHEHM 3a7ar0T MOBEJAEHHE (PHIBTPAa SKCIIOHEHIMAIBLHOTO CIVIaXkuBaHUs bpayHa-
Maiiepa, eciu critaxuBaeMblid GUIBTP COACPIKUT KyOMUECKUH MOJIMHOMHUAIBHBINA TpeHa?

1. 1
2. 2
3.3
4. 4
5. 5

9. ®UIBTP CKOJIB3SIIETO CPEAHETO
Kakumu cBoiicTBamMu 005agaeT GUILTP MPOCTOTO CKOJIB3SIIETO CPETHETO?
1. crnaxuBanue IMPOU3BOAUTCA HAa LICHTP OKHA CITIA’)KUBAHU
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N

Ka)kJ10€ HaOII0CHNE NMECT ITOCTOSHHBINA BEC
BCE HAOIOIEHUSI 3aBUCUT OT €T0 MOJIOKCHHS B OKHE (DUITBTpa

4. GuIBTp HE MO3BOJSET BBHIYUCIUTH 3HAYCHUS JIJIS MEPBBIX W MOCICIHUX 3HAYCHUU

BPEMEHHOTO psijia

5. cmiaxuBaHWE MPOU3BOAUTCS HA MPABbIA Kpail puisTpa
10. AgmuTuBHAs MOJENb CIIa)KUBaHU
Pan 3aman mocnepoBarensHOCTRIO y<-¢(10,12,11,13,14,13,17,16,19,19,22, 24). Yemy paBHO
MPOTHO3UPYEMOE 3HAYCHUE YPOBHS BPEMEHHOTrO pslia Ha OJWH mar nporHosa? Ilpu pemennn
3a/1aud TPOTHO3MPOBAHUS MCIONIB30BaTh (DyHKIMIO ets. Vcmonp3oBare MOENIb C aJAUTHBHBIM
TPEHJIOM W aJJIMTUBHON MOJENBIO CIy4ailHOW cocTaBistomeil. OTBET OKPYIIUTh C TOYHOCTHIO
OJHOTO 3HAKAa IT0CJIC 3alATON

w

11. ducniepcust puibTpa

Jucnepcusi cTalfuoHapHOTO BpeMeHHoro psiaa paBHa 20. Uemy paBHa AqucHepcusi CIIaK€HHOTO
pAla B MPH KCIOIB30BAHUU MPOCTOTO SKCIOHEHIIMAIBHOTO CIIAXKUBAHUS, €CIIM €ro mapaMmeTp
paBed 0,337 OTBET AaTh C TOYHOCTHIO JO LEJIBIX

12. [IporuosupoBaHnue. Psn 3a7aH IO CIICOBATCIIbHOCTHIO y<-
c(10,12,11,13,14,13,17,16,19,19,22, 24). Yemy paBHO MNPOTHO3UPYEMOE 3HAYEHUE YPOBHS
BPEMEHHOTO psJlia Ha OAMH Inar mnporHo3a? Ilpm pemeHnr 3ama4v  MPOTHO3UPOBAHUS
UCIIOB30BaTh PYHKIUIO ets. Bug monenu He ykaspiBaTh. OTBET OKPYIIIUTH C TOYHOCTHIO OJTHOTO
3HaKa IOCIIe 3aIsAToN

13. ®unbTp B3BEIICHHOTO CKOJIb3s1Iero cpeanero WMA
Haiitn crnakennoe 3Hadenume ¢uiasrpa WMA. ecnu pa3Mep OKHA CIVIQXKHBAHHS pPaBeH S5, a
3Ha4YEeHUsI psifia IPUBEACHBI B Ta0NIUIIE

NEEEEE

CrnaxuBaHMe BBIITOJHUTD Ha MPaBbli Kpal

dopmyna HuIbTpa UMEIOT BUJ
s=Sum(wi*y1)/Sum(wi)

14. ®unerp crimaxkuBanus Xonsra-Bunrepca

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

Pemena 3amaga punbTparuu ¢ moMonipio Metoaa Xonbsra-Bunrtepca. 3amady pemuts B RStudio.
[Tpu ee pemieHnn BUI MOJICNTH HE 3a/1aBaTh. YeMy paBHO 3Ha4eHHE WH(DOPMAITMOHHOTO KPUTEPHS
Axaiike. OTBeT Jarh ¢ TOYHOCTHIO OIHOI'O 3HaKa II0CJIE 3aIlsITOMI

Koaroun:

1 2 3 4 5 7 10 11 12 13 | 14

=)
=]
o

4 3 3,4 3 12 2 1,231 4 [1,24] 25,1 2 22,9 126,8 | 42,4

TunoBbie OLIEHOYHbIE MaTepHuaJbl IO TEME 3

1. Yro nonumaerca mnojn kimacrepom? HaszoBure xapakTepucTuku Kiacrepa. YrTo Takoe
«IEHTpOUI» Kiacrepa?
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2. Jaiite Kiaccu(UKAIMIO METONOB KJIACTEPHOTo aHajiu3a. llpuBenuTe NpuUMEpHl HX
IPUMEHEHHS B IPAKTUYECKON KU3HH.

3. 3adyeM ucmonb3ytoTcss Mepbl O6mu3octu? HazoBure METONBI OnpeAeneHus OIM30CTH MEXKIY
KJIaCTE€paMHu.

4. Kornma nmpumensercst MeTo OJIMKHETo cocena, nanbHero cocena? CpaBHUTE UX.
5. JlaiiTe XapakTepHCTUKY METPUK KJIACTEPHOIO aHAJIN3A.
6. TlosicHuTe comepkaHHe «IEHIOTPAMMBI» M OPraHU3ALHUIO €€ TPUMEHEHHS.
7. Yro noHumaercs nox NpoduieM KiacTtepa.
8. MHcnonp3oBaHuE CTAaTHCTUYECKUX ITAKETOB ISl PEHICHUS 33124 KJIACTEPHOTO aHAIIN3A.
9. MaiiTe XapakTepUCTHKY METOJa K-CPEJHUX
Tect

1. Hennporpammel.  [locTaBuTh  COOTBETCTBHME MEXKAY JIEHIPOrpaMMaMH W

UCTOJIB3YEMbIMM ~ METOJaMM  JJs  HaOMIOIeHWH,  NpU3HAKM  KOTOPBIX  3aJaHbl

IIOCJICAOBATCIIbHOCTIMHA
x<-¢(2,3,4,5,6,7,8,3,5)
y<-¢(3,2,5,6,3,4,5,10,7).

Cluster Dendrogram
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Cluster Dendrogram
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BapuanTs! BiOOpa:
. IECHTPOUAHBIN

. OmkHero cocena
. CpEIlHEN CBA3U

. TIOJTHOM CBSI3H

. Bapna

DN D W N =

2. Nepapxuueckuil K1acTepHbIN aHAIN3

3

HpI/I peuiCHUN 3aJa4u KIIACTCPHOTO aHaJIn3a IJId Ha6opa JaHHBIX 1ris Ppa3InIHbIMU
MCTOAAMU IIOCTPOCHBI ACHAPOrpaMMBI C BBIACIICHHUEM KIACTCPOB IMPAMOYIOJIbHUKAMU JJI

3aIaHHOT0 4YHCJIa KIACTCPpOB PABHOIO TpPEM.

JIEHIPOTPAMMBI UMEIOT CJIEAYIOIINI BH]T

method centroid

13

BeiOepute nyummii U3 METOJOB,

method average

cClin



method single

complete

1 6anxkHero cocepa

1. JAJIbHETo cocelia

2. LEHTPOUAHBIN

3 CpEIHEeH CBI3U

4 B3BELICHHOU CPEHEN CBA3HU

3. MeToapl nepapxmnyeckoi Knactepmsaumnm
Kakoil u3 MeTOMOB KJIACTEpPHOrO aHajv3a IpU aHaJIM3€ KaHAWJATOB Ha BKJIIOYEHUS B
KJIACTEp Ha TEKYILIEM IIare UCIOIb3YeT PE3yAbTaThl OIICHKH TUCTIEPCUI?

1. meton Bapna

2. MeToj OJMKa|IIIero coceaa

3. METO/I ITOJIHOH CBA3H

4, LEHTPOUIHBIA METOJT

5. METO]l HEB3BEUIEHHOT'O MOMAPHOTO CPEIHETO

4.BHyTpuKIacTepHas AUCTIEPCHS

Hcnons3ys RStudio pemuTh 3aady KIacTEpHOTO aHalIM3a METOAOM K-CpemaHux s
Habopa naHHbIX iris. [Ipu permeHuu 3amaun UCHOJIB30BaTh HayalbHOE 3HAUEHUE Te€Heparopa
ciy4aiHbIX yucen 1234. 3apare MakcuManbHOE 4Kcio urepanuil pasHoe 10. Yucno kinactepos
3a1aTh paBHbIM TpeM. llepen pemieHneM 3aJadu BBINOJHUTH CTaHAAPTH3ALUIO 3HAYEHUMN
napaMeTpoB ¢ oMolIbio QyHKIMH scale. Kiactepuzaiuio BEIOIHATH IO YETHIPEM [TEPEMEHHBIM
Habopa JaHHBIX (JUIMHE W IIMPUHE YalleJUCTHKa W JernecTtka). Uemy paBHO CcyMMapHOE
3HaYCHHE BHYTPUKIIACTEPHOM AUCIIEPCUH ISl BCEX TPEX KJIaCTEPOB?

5.Jdenaporpammel

HaGop naHHBIX 3a/1aH IByMS MOCJIE0BATEIbHOCTIMH 3HAYEHUH TPU3HAKOB.

x<-¢(2,3,4,5,6,7,8,3,5)

y<-¢(3,2,5,6,3,4,5,10,7).

quy PAaBHO 3HAQUCHHUEC PACCTOAHHA MCEKAY YCTBCPTBIM M ACBATBIM Ha6J'IIO)IeHI/I$IMI/I, €CIIn
BCE JIaHHBIMU OBUIM CTaHAAPTU3UPOBAHBI C MOMOIIBIO (PyHKIMHU scale, a TakkKe MU MOCTPOSHUN
JEHAPOrpaMMbl UCIIOJIb30BaTh METO/ MOJTHON CBS3M (AanbHero cocena)? OTBET JaTh C TOYHOCTh
JI0 IBYX 3HAKOB I1OCIIE 3aIITON

6. JluarpaMMa CHUIIy3TOB

[Tocne pemeHus 3aayv KJIACTEPHOIO aHainu3a i HaOopa MAHHBIX IriS IOJIydyeHa
Juarpamma CHUIIydTOB, KOTOpasi UMEET BUJL:
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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
VYkakure HOMEp KiacTepa, KauecTBO (POPMUPOBAHMS KOTOPOTO HAMIIyYIllee MPH €€ OIL[CHKE

MCTOOOM CI/IJ'IYSTOB? HOMep JIyqHaiero Kjiacrepa yKa3arb 4YuCJIOM

7. MeTon k-cpeqHux

Ucnone3yss RStudio pemmth 3amady KIACTEPHOTO aHAIM3a METOIOM K-CpemHuX st
Habopa naHHbIX iris. [Ipu perneHuu 3amaud UCHOJIB30BaTh HAyalbHOE 3HAUEHUE TeHEpaTopa
ciayyaiHbix uucen 1234. 3amate MakcuMallbHOE 4uciIo utepauuii paBuoe 10. Yucno knactepos
3agarb paBHBIM Tpem. [lepen pemieHueM 3afaddl BBIIOJHUTH CTAHIAPTU3AIMIO 3HAYCHUM
mapaMeTpoB ¢ MOMOIIbIO pyHKIHH scale. KitacTepusamnuro BRITOIHATE IO YSTHIPEM MTEPEMEHHBIM
Habopa JaHHBIX (UIMHE U IIUPUHE YalIeTUCTHKA U JieTlecTKa). UeMy paBHO YMCIIO HAOMIOACHHUIA,
MOMABIINX BO BTOPOH KilacTep?

8. MeTrpuku paccTosHUS
Yemy paBHO EBKINIOBO paccTosHUE MEXAYy OOBEKTaMM, XapaKTepPU3yeMbIMU ABYMsI
NpU3HAKaMU, €CTH W3BECTHBI 3HAUYCHHS TPU3HAKOB

]
]

OTBeT 1aTh C TOYHOCTHIO /IO JABYX 3HAKOB IOCJIE 3aMATON

9. [Ipodunm xk1acTepon
3amaya KJIacTEpHOTo aHalluM3a /sl Habopa JaHHBIX iris pemieHa B SPSS. 3agava perranach
METOIOM JIByX3TAIHOTO KJIACTEPHOTO aHanu3a. B pesynbrare ee pemeHus s 3alaHHOTO YKcia
KJIACTEPOB PaBHOTO TPEM MOJIyueHa Tabiaula npopuiieit KI1acTepoB, UMEIOIIast BU:
LeHTpouakl

SEPALL SEPALW PETALL PETALW

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

1 5,0060 35249 3,4280 37906 1,4620 17366 2460 10539
2 61742 58177 28333 26940 48065 76298 16366 ,40908
3 7,4286 41519 3,3857 34847 6,2286 35456 2,2000 25820
0B6LEANHEHHEI 58433 82807 3,0573 43587 3,7580 1,76530 11993 76224

Knactep

[Ipoananu3upoBaB JaHHYIO TaOJMILy, YKaXUT€ HOMEp KJacTepa, KayecTBO KOTOPOIo
Hauxynuee. B oTBeTe HoMep yka3aTh YUCIOM

10. PaccTrostane MauxerreHa

UeMy paBHO paccrossHue MaHXeTTeHa MEXIy OOBEKTaMH, XapaKTepPU3YeMbIMH IBYMs
[IPU3HAKAMU, €CJIA U3BECTHBI 3HAYECHUS IIPU3HAKOB
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OtBer JaTb C TOYHOCTBIO JO IIECIBIX

11. Pacctosinue MUHKOBCKOTO

Hcnonb3yss HAOOp MaHHBIX HPHUCHI, ¢ MoMoIlIplo SPSS ompenenuTs pacCcTOSHHE MEXKITY
nepemeHHbiMU SEPALL, SEPALW ¢ nomonibto MeTpukun MUHKOBCKOTO BTOporo nopsika. Ilpu
pEIIeHUH 3aJlaud BHIOJHUTh CTAHJAPTU3ALMI0 3HAYEHUN NMEPEMEHHBIX C MOMOMIbIO Z-OLIEHKH.
3ajayy pemuTh C TMOMOIIBI0 HEPAPXUUYECKOM KIlacTepU3allMM, HUCIoNb3ys MeTton Bapna.
Pesynbrarel B3aTh M3 MaTpullbl Oim3octu. OTBET JaTh C TOYHOCTBIO JI0 JBYX 3HAKOB IOCIHE
3arsToi

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 psii, TPOBEPUTHh €ro CTAlMOHAPHOCTh. PemmTh 3amaqy
HpOFHO?;I/IpOBaHI/I?I ypOBH?I BpeMeHHOFO psma C HUCIIOJIB30BAHUCM pa3J'II/I‘-IHI)IX CTAaTUCTHUYCCKUX
MeTonoB. HaGop nanHbIXx B3sATh Ha CHHramypckoMm IMopTajie oOOMIeTOCTYMHBIX JaHHBIX
(https://data.gov.sg/search), mapun Ilapmxka (https://perma.cc/7V8Z-JZAT) — dpaHKOA3BIYHBIN
noptai, [Ipy BBIMOJHEHUH 3aJaHUs BBIIOJHHTH BCE ATalbl MOCICIOBATCIBHOIO IOTOKOBOIO
aHaJIn3a BpeMeHHBIX pf[I[OB C IIOMOHIBKO CTAaTUCTUYCCKUX HJ'IaT(i)OpM " S3BIKOB aAHAJIUTHUKHU
nanHeix  (Pyhton). Ilpm pemenun 3amaud  BepUUKAUU  MOAENTH  UCIOJIH30BATh
MH(OPMAIIMOHHbIE KPUTEPHUH, ITOKA3aTENIN OLIMOOK allIPOKCUMAIIIH.

4.3. OueHo4yHblIe CPeICTBA AJIsl IPOMEKYTOYHOM aTTecTaliH.

[Tepeuenb KOMIIETEHIMH C yKa3aHMEM 3TaloB UMX (POPMHPOBAHUS B IMPOLECCE OCBOEHUS
oOpa3zoBarenbHON mporpammsl. [lokazarenu M KpUTEpUM OLEHUBAHHUS KOMIIETEHLUH C Yy4ETOM
sTana ux GopMUPOBAHUS

Tabnwura 4.2
Kon HaumeHnoBanue Kox »rama ocBoenusi | HammenoBanue KOMIIOHEHTA
KOMIIeTeHIMH KOMIIeTeHIINH HHANKATOpA KOMIIeTeHIIHHI
KOMIICTCHIIHH
IIKc - 4 Cnocoben ynpasiats | [1Kc-4.2 Cnocoben YIPaBIATh urt-
nH(pOpMaMOHHEIMU yCIIyramu, nHPOPMALMOHHOH
cepucamu, pecypcamu HUT cpenoit

u U T-unHOBaMIMH

Iloka3zaresm M KpUTepHMH OLEHHWBAHUS KOMIIETEHIUH HAa Pa3MYHBIX ITaNax MX
(¢popmupoBanus
Tabmuma 4.3

Koa koMnoHeHTa KOMIETEHIIUH Iloka3aresib OLleHMBAHUS Kpurepuii oueHuBanus
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https://data.gov.sg/search
https://perma.cc/7V8Z-JZ4T

[IKc-4.2 Cnocoben  ynpasisite  WT-yciyramu,

nH(OpMAaLMOHHOH cpenon

Hcnonp3yet nHPOpPMAIUIO, METOIBI
W TPOTpaMMHBIE CPEICTBa ee coopa,
00pabOTKU M aHajM3a, B TOM YHUCIIC
c HCIO0JIB30BaHUEM
MHTEIJICKTYaIbHBIX METO/IOB.

CaMOCTOSATEeNIbHO pellaTh 3ajaqn
NPEUKTUBHON  QHAJMTHUKH  TIPH
aHaJIM3e BPEMEHHBIX PSIOB

Jns oneHKH c(OPMHPOBAHHOCTU KOMIIETCHIIWH, 3HAHUM M yYMEHHH, COOTBETCTBYIOIIUX
JAaHHBIM KOMITETEHIMSM, HCIIOJIB3YIOTCSI KOHTPOJIBHBIE BOIIPOCHI, & TAKXKE 3a1a4H.

TunoBble OLleHOYHbIE MATEPHAJIbI IPOMEKYTOUHOH aTTeCTAIlUH

Bonpocsl k 3auety no aucuuniude «IlpenckasarebHasi aHAJIUTHKAY
CucreMbl MONJEPKKU MPUHATHS pelIeHnd. XpaHUIHIIA JaHHBIX.
[lonsitue «AHamM3 JOaHHBIX». MeToabl W CpeAcTBa aHanu3a JAaHHbIX. OOmas

POONO U AW

11.
12.
13.
14.

15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.

OneHka pe3ynbTaToB MPOU3BOIUTCS
yCIIEBaEMOCTHU

0.

KJaccuukanus.

[TonsiTue «mammHHOE 00yueHuey». Kiaccugukanys MeTo0B MallIMHHOTO O0Y4EHHUS.
[TpoGnema Gonpimx gaHHBIX. CpeacTBa pabOThl ¢ OOIBIIMMH JTAHHBIX.
Pasmepnoctabie Mmogenu. OLAP-ky6. Tabnuma pazmeprocteit. Tabmuia GakTos.

CpaBuutenbubiii ananu3 OLAP u OLTP-cuctem.

[Tonsitne Ousnec-ananuTuku. Kimaccudukanus cpeacTs «On3HeC-aHATUTHKH.

Oransl aHaimuza ga"nabeix. KDD.
Data Mining. Cpenctsa o6padotku Data Mining

OneMeHThl MaTeMaTHYeCKOM craTucTukh. OmucaresibHas CTaTHCTHKA. OnepauI/m

arperupoBaHud JaHHBIX.

I'paduueckue cpencTBa ananuza. J[uarpamma paccesnus. [ uctorpamma.
Havanbnsie stanet KDD. ETL. CpenctBa ounctku u Tpancpopmaiuu JaHHBIX.

Knaccudukarus metoa nmpenoOpaboTKy U OYUCTKH JTAaHHBIX.
Meronsl 0opbOBI ¢ aHOManusMH. SmMYHAs aUarpaMma.

BBISIBJICHUS aHOMaJINI

OO0m1as xapakTepuCcTHKA 3a/1a4 KJIACTEPHOTO aHaIu3a.
MeTpukH KIIacTepHOTO aHaJIN3a.

MerToas! onpeneneHus OIM30CTH MEX]TY KIIaCTEPAMHU.
Hepapxuueckas kinactepuszauus. [lengorpamma.
Meron k-CpeaHuX.

Kiacrepuzanus BpeMEHHBIX PSAIOB

OO01as xapakTepucTuKa si3bika R.

OObekTHI s13b1Ka R.

Pabota ¢ nanupiMU si3b1Ka R.

Peurenue 3anau pazBenpiBaTebHOrO aHanusa B R.
[Toctpoenue cratuctuueckux mozeneit B R.
[ToHsiTHE BpEMEHHOTO psijia.

Monenu BpeMEHHBIX PSIIOB.

Pemrenue 3aiay criaxxuBaHusi BpeMEHHBIX PSIIOB.
MeTtononorus ARIMA.

Metoauka nocrpoenus moaeneii B ARIMA.
[Tpumepsl noctpoenust Mozaeneit B Meropoioruu ARIMA

Ixkana oueHNBaHNA.
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oOpa3oBarenbHBIM MporpaMmaM Bbiciiero oopasosanusi B AHOBO «MCH» yTBepxaeHHOTO
ITpukazom Pexktopa AHOBO «MCH», a takxe Pemenus Yuenoro coeta AHOBO «1CH»

Cxema pacueToB chHOpPMHpPOBaHA B COOTBETCTBHMU C y4E€OHBIM ITUIAHOM HaIpaBJICHHS,
COIJIaCOBaHA C PYKOBOJUTEIIEM HAyYHO-OOpPa30BaTEILHOTO HANPABICHUS, YTBEPXKICHA MEPBBIM
npopekropoM. CxeMa pacuyeToB AOBOAMTCS 10 CBEICHHS MAaruCTPAHTOB Ha MEPBOM 3aHATHH I10
JAHHOW JUCIUIUIMHE W SBJSIETCS COCTaBHOM YAacCThIO pabodeld mporpamMmbl JTUCHUTUTMHBI U
COZIEPXKUT HH(POPMAITHIO 10 U3YYCHHUIO TUCIUTIINHBI 17151 oOydarommxcss B AHOBO «1CH»

4.4. MeTonn4yeckue MaTepraJbl 10 0CBOCHHIO U CUMIIIMHBI

Pabouell nmporpaMMoil IUCHMILIMHBI IPEAYCMOTPEHBI CIEAYIOLIME BHJIbl ayJIUTOPHBIX
3aHATHUI: JIGKIWHU, TpakTHUYeCKue 3aHATus. Ha Jekuusx paccMarpuBaroTcsi HanOojee CIOKHBIN
Marepuan JUCHUIUIMHBL. [ pa3BUTHS y MarucTpaHTOB KPEAaTHMBHOIO MBILUIEHUS U JIOTUKU B
KOKIO0W TeMe yuyeOHOH AMCHUIUIMHBI —TPEIyCMOTPEHBI  TEOPETUYECKUE  IOJOKEHHS,
UHCTPYMEHTAJIbHBIE CPEJCTBA, a TAKKE IMPUMEPbl MX HCHOJIb30BAHUS IPHU PEILICHUU 3ajad
IPEIUKTUBHON aHAIUTUKU. Kpome TOoro, 4acTh TEOPETUUECKOI0 Marepualia NpeaoCTaBiseTcs Ha
CaMOCTOAITEJIbHOE M3Y4YEHHE MO0 PEKOMEHJIOBAHHBIM MCTOYHHUKAM JUIsl (POPMHUPOBAHUS HaBBIKA
caMo0Oy4Y€eHUS.

[IpakTudeckue 3aHATUSA NpPEAHA3HAUYEHBl Ui CaMOCTOATENbHON pabOoThl MarucTpaHTOB
[0 PELIEHUIO0 KOHKPETHBIX 3a4a4. Kaxioe npakTuyeckoe 3aHATUE CONPOBOXKIAECTCS 3aJaHUSIMU,
BbIJIaBA€MbIMHM MaruCTpaHTaM JUlsl peLICHHUs BO BHEAYTUTOPHOE BpEMs.

Jns paborbl ¢ meyatHbIMM M 3eKTpoHHbIMH pecypcamu AHOBO «MCH» wumeercs
BO3MOXKHOCTb JIOCTYIa K OSJIEKTPOHHBIM pecypcam. OpraHuzauust paboThl MarucTpaHTOB C
AIIEKTPOHHOM OMOIMOTEKOM yKa3aHa Ha caiiTe MHCTUTYTA.

5. MeTonnueckue ykazaHusi JJisi 00y4alouUXcs M0 OCBOCHHIO U CHUIITTHHbBI
O6yuenue no aucuumiuHe «[Ipeacka3zarenpHas aHaTUTHKAY MPEANONaracT u3yudeHue Kypcea
Ha aylIUTOPHBIX 3aHATUAX (JEKUUHU, MPaKTHYECKUE padoThl) U CAMOCTOATEIbHOW pPadOThI
oOyyatoruxcsi. CemuHapckue 3aHsATUs aucuuiuimHbl  «[IpenckazarenbHas —aHATMTHKA
NPEAIIONIaraloT UX MPOBEACHUE B PA3IMUHBIX (POPMax C LETbIO BBISBICHUS MOTYYCHHBIX 3HAHHM,
YMEHH, HABBIKOB U KOMIIETEHIIUH C TPOBEACHHEM KOHTPOIBHBIX Mepomnpustuii. C 1ensio
obecrieueHrs yCIENHOro o0yuyeHuss 0OyJaroIINiicsl TOKEH TOTOBUTHCS K JICKIIUHU, MOCKOIBKY
OHa sIBJIETCS BakHeHel GpopMoil oprannzanuu yueOHOro nporecca, HoCKoJIbKY:
—  3HAKOMHT C HOBBIM y4eOHBIM MaTepHajoMm;
—  pa3bsicCHsET yuyeOHBIC DJIEMEHTBI, TPYIHBIC ISl TOHUMAHUS;
—  CHCTEMaTU3WpyeT y4eOHBI MaTepHa;
—  OpPHEHTHUPYET B yueOHOM MpoIecce.
lloocomoska K nekyuy 3aKI0YAETCS B CIETYIOIIEM:
—  BHUMATEJIbHO MPOYMUTANTE MaTepHall IPEIbITyIIEH JICKIIHH;
—  y3HaiiTe TeMy NnpecTosIeH JIeKIUH (110 TEMaTHUYeCKOMY TUIaHy, 0 HHPOpPMaIH
JIEKTOPA);
—  03HAKOMBTECh C YUEOHBIM MaTE€pHaJIOM IO PEKOMEHAYEeMOI TuTeparype;
—  IocTapaiTech yACHUTbh MECTO U3y4aeMoi TeMbI B cBOeil mpodeccuoHaabHOM
MOATOTOBKE;
—  3aIUNIATE BO3MOXKHBIE BOITPOCHI, KOTOPHIE BHI 33/IaJIUTE JIGKTOPY Ha JICKIIHH.
Iloo2omoska Kk npaKmuyeckum 3aHAMUuIM:
—  BHUMATEJIbHO MPOYMTANTE MaTepHall JEKIUH, OTHOCALIUXCS K JaHHOMY
CEMHMHAPCKOMY 3aHATHIO, 03HAKOMBTECH C YUEOHBIM MaTepHAIIOM;
—  OTBETHTE Ha KOHTPOJBHHBIE BOMPOCHI TI0 CEMUHAPCKHUM 3aHSTHIM, TOTOBBTECH J1aTh
Pa3BEPHYTHIN OTBET HA KAXKbIA U3 BOIIPOCOB;
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—  YSCHUTE, KaKue Y4eOHBIC AJIEMEHTHI OCTAIHChH JIsl BAC HESICHBIMU U TIOCTApaNTECh
MOJyYUTh Ha HUX OTBET 3apaHee (10 CEMHMHAPCKOTO 3aHATHS) BO BPEMS TEKYIINX
KOHCYJIBTAllU{ ITPEIo1aBaTeis;

—  TOTOBUTBHCA MOXKHO MHIMBUJIYAJIbHO, TAPAMHU WM B COCTABE MaJIOW I'PYIIIIBL,
MocyeIHuE SBISIOTCS A3 (HEKTUBHBIMU (hOpMaMH pabOTHI;

— paboyas mporpamMma JUCHMIUIMHBI B YaCTH 1I€JIEH, IEPEUHIO 3HAHUN, YMEHUH,
TEPMHUHOB U Y4EOHBIX BOIPOCOB MOKET OBITh UCTIOIH30BAHA BAMU B KaY€CTBE
OpUEHTHUPA B OpraHU3aIlK 00yueHUSI.

Buinonnenue 3adanus:

—  BbIOepuTe HAOOP JaHHBIX (BPEMEHHOMU Psijl, BDEMEHHBIE PSAJIbI) AJISl BBIMOTHEHUS
3a/1aHus;

—  BBINOJIHUTE aHAJIU3 UCIIOJIb3YEMbIX IPU3HAKOB (LIE€JE€BOI0O IPU3HAKA);

—  MpOoaHAIM3UPYHUTE KaY€CTBO UCXOJHBIX JaHHBIX;

—  BBINOJIHATE BEIOOP HHCTPYMEHTOB NPEA0OPAOOTKY JIJIS YIYUIICHHS KadecTBa
MCXOJHBIX JIaHHBIX, a Takke (OPMYITHPOBKHU MPEIBAPUTEIBHBIX THIIOTE3;

—  peumTe 3a/1a4y pOTrHO3MPOBAHUS YPOBHEN BPEMEHHOTO psa;

—  HCCIIeAYHTE BO3MOXKHOCTb U3BJICUEHUSI IPU3HAKOB BPEMEHHOTI'O PAJIa;

—  pelmTe 3a/1a4y aHaJli3a BbISBJICHHBIX IPU3HAKOB;

— odopmuTe OTYET 1O pe3yJIbTaTaM BbIIOIHEHUS 3a/1aHuUs.

6. YdyeOHas quTepaTrypa u pecypcbl HHGOPMALIMOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH
"HHTepHer", BKJIIOYas epedyeHb YUeOHO-MeTOAMYecKoro odecnedeHus 1Jisi
CaMOCTOSATEJIbHOM padoThl 00y4AOIIMXCS 10 JUCHUILINHE

6.1. OcHoBHas JuTEpaTypa

1. AdanacreB, Bmagumup  HukomaeBuu. AHanu3  BpPEeMEHHBIX  pSAOB U
nporro3upoBanue. - CaparoB:Ail IIu Ap Menua. — 310 c. TekcT : 21€KTPOHHBIN. -
URL: http://www.iprbookshop.ru/90196.html (mara o6pamenus: 12.11.2020). -
Pexwum noctyna: asis aBTOpU3up. MOJIb30BaTeneit

2. TonoktmonoBa IO.I., Wnemuuckas C.A., Wmoxmra W.b., Jlyrockoii A.M.,
JIucnuknna H.B. m gp. IIporHo3upoBaHne W IUIAaHUPOBAaHHE B OJKOHOMHKE. -
Mocksa:IIpomereii — 544  c. Texer JJIEKTPOHHBIN. - URL:
http://www.iprbookshop.ru/94511.html (mara oO6pamenus: 01.10.2020). - Pexum
JIOCTYTIA: JIJIsl aBTOPU3HP. MOJIb30BaTeNeH

3. Macrtunkuii C. 3. (2020) Ananu3 BpEeMEHHBIX pPSAIOB C IMOMONBI R. —
DneKkTpOoHHAs KHUTA, ajgpec noctymna: https://ranalytics.github.io/tsa-with-r

4. MupxkuH, bopuc I'puroppeBnuy. Beenenne B ananu3 nanueix — M.:}Opaiit, 2020 — 174
c. Tekcr : omekrponnsii // OBC  IOpaiir  [caiit]. —  URL:
https://urait.ru/bcode/450262 (mara obpamienus: 01.10.2020)

5. Mzxwurapsn B. C., Apxunosa M. 1O., [lyoposa T. A., Mupounkuna lO. H., Cupotun B.
I1. Ananu3 pgansabix. — M.: FOpaiit, 2020 — 490 c. Tekcrt : snexTpoHHsbIit // 9BC
IOpaiir [caiit]. — URL: https://urait.ru/bcode/450166 (nara obpamenus: 29.09.2020)

6. O'Hun, Kotu. Data Science : Uncaiinepckass mHGpOpMAIHs UIsi HOBUYKOB. BKirrouas
s3plk R : [mep. ¢ anmn.] — CII6. ITurep. — 368 c. Tekct: anekrponnsiii. - URL:
http://new.ibooks.ru/bookshelt/359209/reading (mara o6pamenus: 25.01.2021)

7. Xainaman P. JIxx, Atanaconynoc Jlx. [Iporno3upoBanue: nNpyUHIHUIBI U TPAKTHKA.
[DnexTponnsiit pecypc] —URL: https://otexts.com/fpp3/

Bce ncrounruku ocCHOBHOM JINTCPATyphbl B3aUMO3aMCHACMBI.

6.2 JlonotHUTEIbLHASI JIUTEPATYpa
1. Bapcersn A.A, KynpusunoB M.C., Crenanenko B.B., Xonon N.U. [IporuozupoBanue
BPEMEHHBIX PsAIOB U TporieccoB. 3-¢ u3z. - CII6. : BXB-IletepOypr, 2010. - 512 c.
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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

2. Xepon, Opennen. I[IpM.:/luanektuka. -684 c.MKIaJHOE MAIIMHHOE OOYYCHHE C
nomompio Scikit-Learn u TensorFlow : Konneniun, MHCTPYMEHTHI U TEXHHUKHU IS
CO37IaHUsl MHTEJUIEKTYaJIbHBIX CHCTEM : TIIOJHOLIBETHOE W3JaHHE : TMEPEBOJ C
AHIJIUMCKOTO -

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

4, Hwunbcen OunuH. IlpakThueckuili aHaliu3 BPEMEHHBIX PSIOB: IMPOTHO3MPOBAHHE CO
CTaTUCTUKOW 1 MamuHHOE o0yueHue. —M.: OO0 JInanektuka — 2021 — 544 c.

5. Haymog, Bnagumup Hukonaesuy. CpencrBa OM3Hec- aHaTUTHKHU: yae0. mocodue / B.
H. Haymos ; @ezep. roc. 6romkeT. 00pa3oBar. yupexkaeHue Beicil. oopazoBanus "Poc.
akaj. Hap. X03-Ba U roc. cayx0b1 pu Ilpesunente Poc. ®enepanun”, Ces.-3am. uH-T
ymp. - CII6. : C3UY - ¢un. PAHXuI'C, 2016. - 107 c.

6.3. YueOHo-MeTOAMUYECKOE 00ecniedeHre CAMOCTOATEIbLHOI padoThl

Y4eOHO-METOIMUECKHE yKa3aHUs II0 CaMOCTOSITEIBHOH paboTe MpEICTaBICHBI B I1.5.

Hwxe mnpencraBieHsl WH(GOPMAMOHHBIE HCTOYHUKH, KOTOPBIE MOTYT OBITh HCIOJIb30BaHBI,
KpOME OCHOBHOMW U JIOTIOJHUTEIBHOU JINTEPATYPHI.

AHOBO «MCH» pacnonaraer JOCTYIIOM Yepe3 CauT K CIEAYIIIUM IOIAIUCHBIM

JIEKTPOHHBIM PECYpCaM:

Pycckoszviunvie pecypcol

DIIEKTPOHHBIE YYEOHUKHU MEKTPOHHO-0nOmoTeuHou cuctemsl (bC) «Aibykey
DIIeKTPOHHBIE YYEOHUKHU MEKTPOHHO-0nOmoTeuHoi cuctemsl (3bC) «FOpaiim»
DNIEKTPOHHBIE YYEOHUKHU NEKTPOHHO-0nOmoTeuHo cuctemsl (3bC) «/lanvy
HayuyHo-npakTudeckue craThbli 1o (HUHAHCAM W MEHEIKMEHTY M3matenbckoro aoma
«bubnuomexa I'pedbennuxosar

CraTby U3 MEPUOANYECKUX M3JaHMN 1O OOILIECTBEHHBIM M T'yMaHHUTApHBIM HaykaM «Mcm-
Bovioy

OHIUKIONEINH, CJIOBAPU, CIIPABOYHUKH « PyOpuKony

[TonHble TeKCTHI auccepTauuii U aBropedeparoB Anekmponnas bubruomexa /Juccepmayuii
PI'b

EBSCO Publishing — nocTyn kK MyJbTHIUCIUIUTHHAPHBIM MOJTHOTEKCTOBBIM 0a3aM JTaHHBIX
pa3IMYHBIX MHPOBBIX H3JATEIBCTB IO OHM3HECY, SKOHOMHUKE, (UHAHCAM, OyXTraJaTepcKoMy
y4eTy, TYMaHUTapHBIM U €CTECTBEHHBIM 00JIaCTSIM 3HAaHUH, pedepaTaM U MOJHBIM TEKCTaM
nyOJIMKaIUil U3 HAyYHBIX U HAYIHO-TIOMYJISIPHBIX KYPHAJIOB;

6.4. HopmaTuBHbIe IpaBoOBbIE JOKYMEHTBI.

He ncnonb3yrorcst

Pycckosi3bIuHBIC pecypchl

DNEeKTPOHHBIE YUeOHUKHU dIIEKTPOHHO - OnbnroTeuHoi cuctemsl (ObC) «Aidyke»
DNEeKTPOHHBIE YUeOHUKHU dEKTPOHHO — OnbnroTeuHoii cuctemsl (IbC) «Jlanby
PexoMeHTyeTcst MCTIOIB30BaTh CIICAYIOIINNA HHTEPHET-PECYPChl
http://serg.fedosin.ru/ts.htm
http://window.edu.ru/resource/188/64188/tfiles/chernyshov.pdf

6.6. UHbIEe HCTOYHUKM.

He ucnons3yrores.

7. MarepuajJbHoO-TexHHMYecKas 0a3a, HHPOPMaLMOHHBIE TEXHOJIOTHH, IPOrPAMMHOE
odecrieyeHre U HHGpOPMaAIMOHHBbIE CTIPABOYHbIE CHCTEMbI
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http://serg.fedosin.ru/ts.htm
http://window.edu.ru/resource/188/64188/files/chernyshov.pdf

VYueOHast TUCHUILIMHA BKIIOYACT MCIOJIb30BAaHUE MpOrpaMMHOTO obecrneuenuss Microsoft
Excel, Microsoft Word, 1y1st TOATOTOBKH TEKCTOBOTO U TAOJIMYHOTO MaTepuaa.

HHTEpHET-CEpBUCH U AIIEKTPOHHBIE PECYPCHI (MIOMCKOBBIE CHCTEMBI, DJICKTPOHHAS MOYTa,
npodecCHOHAIbHBIE TEeMaTHYECKUE YaThl U (OPYMBI, CUCTEMBI aylM0 U BHUJCO KOH(EPEHIIUH,
OHJIAH DHIMKIIONCNH, CIPAaBOYHUKH, OHOIMOTEKH, ODICKTPOHHBIC YYeOHbIE M Y4eOHO-
METOJIMYECKUE MaTepPUaIbI).

Onucanue MaTepuaIbHO-TEXHNYECKOI 0a3bl, HeOOX0AUMOM /151 OCYlIeCTBICHUS
00pa30BaTeJbHOIO NMPOIECcca MO AUCHUIVIUHE (MOIYJII0)

Ne i/n | HaumenoBanue

KOMHBI-OTepHI)IC KJIaCChI C TIEPCOHAIBHBIMU BBM, 06’BC,I[I/IHCHHBIMI/I B JIOKAJIBHBIC
CCTHU C BBIXOJOM B I/IHTepHeT

ITaker Excel -2016, proffesional plus6 IBM SPSS statistics, R, RStudio, Anaconda

MynbsTuMenitHbIE CPEICTBA B KaX/1I0M KOMIIBIOTEPHOM KJIacce U B JIEKIIMOHHOM
ayUTOpUU

Epay3ep, CCTCBbIC KOMMYHUKAITUOHHBIC CPCACTBA JJIS1 BBIXOAA B I/IHTepHeT

KommbrorepHsie kinaccsl u3 pacyera 1 [IDBM ansa oqnoro obyuaemoro. Kaxaomy
o0y4aromeMycs T0JKHA OBITh MPE0CTaBIeHa BO3MOKHOCTD JTOCTYIIA K ceTsiM Tuna HTepHeT B
TedueHue He MeHee 20% BpeMeHH, OTBEIEHHOTO Ha CAMOCTOSITETIbHYIO MOITOTOBKY.
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