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1.Ilepevyensb MJIAHUPYEMBIX Pe3yJIbTATOB 00yYeHHS M0 JUCHHUILIUHE,
COOTHECEHHBIX € IVIAHUPYEMBbIMH Pe3yJIbTATAMH 0CBOEHHS MPOrPaMMBbI

1.1. Jucuunnuua OTH.02 «IIpencka3zarenbHas aHAIUTHKa» OOECIIEUUBAET
OBJIAICHUE CIIEAYIOIUMHU KOMIICTCHIIUSIMU.
Tabnwnma 1.1
OTD/TD n Kon Haumenona Kox HaumenoBa | OOpa3oBaresbHbIi
PEKBH3UTHI | KOMIETEHIH HUE HHIUKATOpPA HHe pe3yJabTar **
IIC H ** KommnereHnu | 10CTHKEHUSI | HHAMKATOPA
(npu u ** KOMIIETEHUIH | JOCTHKEHUSI
Hanuuuu) ** 1 S KOMIIEeTeHIH
i/i *%
08.037 ITKc-3 CnocobeH [TKc-3.1 VYhpasinset [1IKc 3.1. 3naem
busnec- yIPaBJISITh JTaHHBIMA —  BosmoxHo-
AHAITUTHK pabotamu 1o IIPY PEHICHUU | CTH  HMCIIOJIL30BAHUS
E COIIPOBOXK/IE 3aga4 CBOOOZHO  pacmpo-
VYnpasieHnue HUIO U Ou3Hec- CTpPaHIEMOTO
OusHec- POCKTaMH aAHATTUTUKH pOTrpaMMHOTO 00eC-
aHaITN30M 10 CO3JIAaHHIO NICYCHHS B OpraHm3a-
(MomuduKar M B o0beMe, Heoo-
T1.3. Coop un) 1C, XOOUMOM JUISL LieJer
uHpOpMaIu aBTOMaTHU3HP Ou3Hec-aHanmu3a
1, aHaIn3, YHOImHX — IlepcrniekTuBHBIC
OLICHKA 3a1auu M CyIECTBYIOLUE
3¢ dexkTuBH OpTraHHU3aIo dpoOBbIE  TEXHO-
0CTH HHOTO norud U 1UQPPOBBIE
MIPOBOJMMOT yIpaBJICHUS BO3MOKHOCTH  JUISI
o busnec- u Ousnec- OM3HEeca B KOHTEKCTE
aHam3a B TIPOIIECCHI Npe/IMETHO
OpraHM3aIH obnactu u crenudu-
"

KU1 JIeSITETLHOCTH
opranuzanunOI1K-
I1Kc-3.1

Ymeem

— ITons30BaThC
i CHCTEMaMHU
aHalmn3a u
BU3YaJIU3alUU
JIAaHHEIX

— Ilpumenstey IT-
UHCTPYMEHTHI (IIpH-
JIO)KEHUS u
1aT(OPMBI) JUTSL
oOecrnieyeHus: paboT
1o OU3HEC-aHATU3Y
OT10upars,
NPUMEHSTD U
a1alI TUPOBATh
COOTBETCTBYIOIIHE
METO/IBI,




UHCTPYMEHTHI U
TEXHHUKH aHanu3a
Ou3HeC-CUTyaluu 1
MPEAMETHOU
00J1aCTH, BKIIIOYAs
METOBI aHAJIA3a
JAHHBIX

*  Jlucyunauna mooicem popmuposams KOMNEMeHYyuro HNOIHOCHbIO  UTU
YACMUYHO.

**lonocno  coomeemcmeosams  Ilpunooicenuro 1k obpazosamenvHoll

npozpamme

2.00beM 1 MeCTO JUCHMILUIMHBI B CTPYKTYpPe 00pa3oBaTe/ibHOM
NMPorpaMmablI

OO61mmii oobem gucuumuinasl OT/1.02 «IIpenckazarenbHas aHaTUTUKa» - 1 3aueTHas
equHMIla — 36 akam.4dac; 0o0beM akKaAeMHYSCKMX YacoB, BBIJICIICHHBIX Ha
KOHTaKTHYI0 paboTy oOyuarmuxcs ¢ npenojaBaTeieM - 8 akaja yac, U3 HUX 4
aKaJi.gac — JIKI[UH, 4 yac — MpakTUYECKUE 3aHATUS, 4 4aCOB — KOHTAaKTHasi paboTa Ha
aTTeCTallMIO B MIEPUOJ] SK3aMECHAIIMOHHBIX CECCUM, U 24 akaj. 4Yac. BBIACISAETCS Ha
CaMOCTOSITEIIbHYIO pa00Ty 00yUarOIINXC .

MecTo TUCHUIUIMHBI B CTPYKTYype 00pa3oBaTeIbHON MPOTPAMMBI.

Jucuuninuna DT/.02 «IIpenckazarenbHas aHATUTUKA» OTHOCHUTCSI K
AJICKTUBHBIM JUCHUIUIMHAM YacTH oOpa3oBaTelIbHOM IporpaMMbl (hOpMHUpPYyeMOi
y4JaCTHHKaMHU 00pa30BaTe/IbHBIX OTHOIICHWH, mpemojmaercs Ha 1 kypce B 1
ceMecTpe, Korja y 00y4aeMbIMH TOYYEHBI 3HAHUS U C(HOPMHUPOBAHBI HABBIKH,
MTOJTyYE€HHBIE HA TAKUX JTUCUUILINHAX KaK:

«OJKOHOMETPUKa»,  «AHaIM3  JAHHBIXY, «Teopuss ~ BepoOATHOCTEN»,
«Maremarudeckasi CTaTUCTUKA», U3y4aeMbIX B OakajiaBpuare.

B cBow ouepenb oHa co3MaéT HEOOXOAWMBbIE MPEANOCHUIKH I OCBOEHUS
MporpamMM Takux auciuIuing, kak b1.0.07 « Ananutrdeckast moAAepKKa MPUHATUS
pewennii», b1.B.01 «AHaimm3 w  Bu3yanuzamua — JaHHbix», b1.B.09
«HTEIIeKTyaIbHBIM aHAIN3 TEKCTOB M M300PKEHHI a TaKkKe SBIISICTCS OCHOBOM
JUISL IOATOTOBKU K MAaruCTePCKUM JUCCEPTAIUSM.




3.ConepxaHue ¥ CTPYKTYPA IMCUMILIHHBI

Tabnuua 3
3.1. CTpykTypa JUCUUIJINHBI
Ounas popma obyuenus
Ne o/ HaumenoBan O0beM THCHMIUIMHBI, AK.YaC dopma
e TeM U BCEI'O KontakTHas pabora o0yuyarommuxcst CamocrosiTeqbHasA TEKYLIEro
(nin) ¢ mpemnojaBarejieM 10 BUJIaM Y4eOHbIX 3aHATHI padora KOHTPOJISA
pasaeJioB Ilepnoa TeopeTveckoro o0yueHust Ilepuon yCIIEBAEMOCTH,
MPOMEKYTOYHOM IIPOMEXKYTOYHO
arrecTaluu U aTTecTanuu
(ceccus)
3ausaTus 3ausTus UK | KCP | KD | Karmk | Ko | CPk | CP> | CP
JIEKIIHOHHOTO | CEMHUHAPCKO HT p K
THIIA ro THNa po
JI BJI JIP 113 Jb

Tema 1 | OcHOBBI

HPEACKAsATEID 12 2 2 6 IK3,T

HOU

aHAJIUTUKU
Tema 2 | MonenupoBaH

1€ BPEMEHHBIX 10 1 1 8 IIK3, T

psIOB
Tema 3 | MamunHoe

oOyueHue B

aHaJIn3e 6 1 1 4 IIK3, T

BPEMEHHBIX

pSIOB
[IpomexxyTouHas 8 4 4 3auer




arTecTanus
Hroro

36 4 4 0 0 4 24

Hcnonvzyemvie cokpaujenusl:

JI — nekuMu - 3aHATHS, MpeayCMaTpUBAIOUINE IPEUMYLIECTBEHHYIO Iepenadyy Yy4yeOHON wuH(opmanuu oOydarouumcs
Ne1aroruuecKUMH paboTHUKaMH OpraHU3aluy U (WIK) JTUIAaMU, IPUBJIEKaeMbIMHU OpraHu3aluel K peaan3aui 00pa3oBaTebHbIX
IIPOrpaMM Ha MHBIX YCIOBUSX,).

BJI — Buzeo nexkuum.

JIP — naGopatopHbie pabOTHI.

[13 — npakTuyeckue 3aHATUs (3a UCKIIOYEHHUEM JIa0OpaTOpHBIX padoT).

UK — unauBuyanbHble KOHCYIbTAIUH.

KCP — KOHTpPOJIb CAaMOCTOATENBHOM pabOThI

KD — xoHCynbTamnuu nepes 3Kk3aMeHOM

KarTak — koHTakTHast paboTa Ha aTTeCTAlMIO B IEPUOJ IK3aMEHAIIMOHHBIX CECCHil

Kontposnb - koHTakTHast paboTa Ha aTTeCTAIMIO B IEPHOJ] DK3aMEHAIIMOHHBIX CECCUH /IJIsi 3a04HON (DOpPMBI 00yUEHUS

CPxp — camocrosiTennbHas paboTa Ha MOJTOTOBKY KYpCOBOM paboThl/ KypCOBOTO IIPOEKTA.

CPsk — camocTtosTenbHas padoTa Ha OATOTOBKY K 9K3aMEHY.

CP — camocrosaTenbHast paboTa B CEeMeCTpe Ha MOATOTOBKY K YUEOHBIM 3aHITHSIM.

T — TectupoBaHue.

[1K3 — npakTrueckue KOHTPOJIbHBIE 3aJaHU.

[IN3 — npodeccronanbHO-UCCAEA0BATENBCKUAE 3a1aHUS.



3.2 ConeprkaHue TUCUMIIIMHBI
Tema 1. OcHOBBI peacKa3zaTe/ibHON aHanuTHKU, [TKc-3.1

[Tonsitue ananuza nanubiX. [loHsiTHE «MamuHHOE 00y4YeHUe». COOTHOLIEHUE
noustuii BI, DM, Al

Oranbl TUIMWYHOTO aHanu3a AaHHbIX. Data Mining. JKU3HEHHBIA UK
mpoliecca aHanu3a ganabix. Knaccuduxarus meronoB Data Mining. Mogenu Data
Mining. Ilonstue nanabie u 3HaHus. Kiaccudukamusa 3amau  DataMining.
[IpocTpaHcTBeHHBIC JTaHHBIC, BPEMEHHBIC PSNbI, MaHETbHBIC AaHHBIC. OOIIas
XapaKTEPUCTUKA MOJIEIEH BPEMEHHBIX PSIOB.

CpaBuurenpHbiii ananu3 Phyton, R. CpencrtBa crarucruyeckoil o0paboTKu
nanHbix. OO1as xapakrepuctuka si3eika R. I'paduueckue cpencrpa sizbika. Cpena
moaenupoBanus R. Craructudeckas miargopma IBM SPSS Statistics.

Merononorus KDD. 3agauu npegodpadotku nanubix. Texunonorust ETL. ETL
(Extracting Transformating and Loading) — cpenctBo u3BiedeHus, 0OpabOTKH U
3arpy3Ku JJaHHbIX. MeTobl mpeao0paboTku BpeMeHHBIX psAloB. [Ipomycku JaHHBIX.
Hanmnuue anomanui.

Tema 2. MoneanpoBanue BpeMeHHbIX psaioB, [1Kc-3.1

Perpeccuonnslit ananu3 BpeMeHHbIX psAoB. [lonstue punsrpa u puasrpanuu.
OKCNOHEHIMAIIBHOE CriiakuBaHue. (CE30HHbIE M LHUKIMYECKUE COCTABISIOLINE
BpeMEHHOro psfa. CHEeKTpaJbHBIM aHalli3 BPEMEHHBIX PSAAOB. Busyanuzanus
BpeMeHHbIX psagoB. Koppenorpamma. Ilepuomorpamma. Metomonoruss ARIMA.
Mogenu mpoCTpaHCTBA COCTOSIHUM 111 BpeMEHHBIX psAoB. @unbTp Kanmvana.

Tema 3. MamnHHOe 00yyeHUe B aHAJIU3€ BpeMEeHHbIX psiioB, I[TKc-3.1

I'enepanust u BBIOOpP NMPU3HAKOB JJIsi BPEMEHHBIX psaoB. Kiacrepuzanus
BPEMEHHBIX PSIZIOB IO UCXOAHBIM JTaHHbIM. DTW-paccrosnue. [loctanoBka 3amaq
KjactepHoro a”anusa. Onpenenenue kinacrepa. I[lapamerpsl kinactepa. Mepsl
Onu3ocTr. MEeTpUKH KJIacTepHOrO aHaiu3a. ba3oBble anropuTMBbl KiIacTepU3aIUH.
Hepapxuueckas kmacrepusanus. [lpumep knacrepusanuu ¢ nomompro DTW-
pacctosnud. enaorpammel. Meton K-cpennux. [lonstue nentpouna. Ilpodunn
KyactepoB. Kitacrepuzanus o onucarebHbIM IPA3HAKAM.

4. Tunpl OLCHOYHBIX MAaTE€PHUAJIOB, ITIOKA3ATC/IM U KPUTCPHUHN OLICHUBAHUSA

Ouenounsie matepuansl no auctumaune OT/.02 «IIpenckazarenbHas aHa-
JUTHKa» BXOAAT B COCTaB OLICHOYHBIX MAaTrepuajoB 1O 00pa3oBaTeIbHON
nporpamme. COBOKYITHOCTb OLIEHOYHBIX MaTeprajJoB IO BCEM JUCLHUIUIMHAM 00pa-
30BaTeNIbHON MPOrpaMMbl cOCTaBiAeT (PoHJ olleHOUHbIX cpeAacTB (manee — ®OC).
@OC wucnonb3zyercs IMpU IPOBEACHUM TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH H



IPOMEXXYTOUHOM aTTeCTallMi OOYyYaroIIMXCsl C LEIbI0 OLEHUBAHUS JOCTHUKCHHUS
00yYaromMMHUCA TIAHUPYEMBIX PE3YJIbTaTOB O0YUYECHHUS.

4.2. ®OC pa3paboTaH KaKk KOMIUIEKC MPOBEPOUYHBIX 3aJaHUI Pa3Iu4HOIO
TUIIA U YPOBHS CIOKHOCTH, BKJIIOYAET KPUTEPUU U IIKAJIbl OLICHUBAHMS, a TAKKe
«KJIIOUM» MpaBUbHBIX 0TBETOB. POC Qopmupyercs Kak OTAEIbHBIA JOKYMEHT U
XpaHUTCS B 3JEKTPOHHOM Buje, noctyn Kk @OC mpenocTaBieH OrpaHUYEHHOMY
KpYTy JIULI.

4.3. Jlna caMocTosITeNIbHOM pPaboThl 00ydYaroIIMXCS TpPHU TOATOTOBKE K
TEKyIIEMy KOHTPOJIO YCIEBAEMOCTH U NPOMEXKYTOUHOM arrecTaluud B pabOdMx
IporpamMmax JUCHHUIUIMH PAa3MELICHbl TUIIOBBIE MPOBEPOUYHBIE 3aJaHUs, KOTOPHIE
MOYKHO YCJIOBHO pa3ieiuTh Ha 3aJaHUsl 3aKpbhITOro, KOMOMHHPOBAHHOIO M
OTKPBITOTO THIIOB.

3amaHus 3aKpBITOrO THUIMA — 3TO TECTOBBIE 3aJaHUS, B KOTOPBIX KaKIbIi
BOMPOC COMPOBOXKIAAECTCSI TOTOBBIMH BapHAHTAMU OTBETOB, U3 KOTOPBIX HEOOXO MO
BBIOpATh OJIMH WJIH HECKOJIBKO MPABUJIbHBIX.

3anaHus KOMOMHUPOBAHHOIO TUIA — 3TO TECTOBBIE 3a/laHUs, B KOTOPBIX
KaXJblii BOMPOC COMPOBOXKAAETCS TOTOBBIMU BapHAaHTAMH OTBETOB, M3 KOTOPBIX
HE00X0IMMO BBIOPATH OIMH WJIM HECKOJIBKO MIPABUIIBHBIX U 000CHOBATH CBOM BHIOODP.

3amaHust OTKPBITOTO TUIA — ATO 3aJaHusl, B KOTOPBIX Ha KaXJbld BOMPOC
JIOJIKEH OBbITh PEJIJIOAKEH pa3BEPHYTHI 00OCHOBAHHBIN OTBET.

B 3aBucuMocTM OT THDA 3aJaHUS  PEKOMEHJOBAaHBI  OIpEAEIICHHAs
IIOCJIEIOBATEIILHOCTD BBIITOJIHEHHS M CHCTEMA OLICHUBAHUS BBIITOJIHEHHUS 3aJaHU.



4.4, Tunsl 3a,[[aHHfI, CIICHAPHWHU BBIITOJIHCHUS, KPUTCPUN OLUCHHUBAHU A

TUIT 3AJAHUA

NHCTPYKIIMA

CHHEHAPHMU BBITIOJIHEHUA

KPUTEPUN OLNEHMBAHUA

3aganue 3aKpBITOTO THITA
¢ BBIOOPOM OZTHOTO
NPaBWIBHOTO OTBETA U3
HECKOJIbKMX BapUAHTOB
HPEIUIOKEHHBIX

[IpounTaiiTe TEKCT,
BBIOEPUTE MTPABWIIBHBII
OTBET

1.BHrMaTenbHO NpoYuTaTh TEKCT 3aJaHUsl U MTOHSTh,
YTO B KAYE€CTBE OTBETA OXKUIACTCS TOJIBKO OIUH 3
NPEIOKEHHBIX BAPUAHTOB.

2. BHUMarenbHO MPOYUTATh NPEATIOKESHHBIC BApUAHT-
ThI OTBETA.

3. BeiOparh o1uH BepHBIN OTBET.

4. 3amnucarh TOJIBLKO HOMEp (MM OYKBY) BEIOpAHHOTO
BapuaHTa oTBeTa (Harnpumep, 3 uiu B).

OTBeT cunTaeTcs BEPHBIM, €CIIN
MPAaBWIBHO YKa3aHa nudpa win
OykBa

38.IlaHI/Ie 3aKpPBITOT'O THUIIA
Ha YCTAaHOBJICHHUC
COOTBCTCTBUA

[Ipouwnraiite TEKCT U
YCTAaHOBUTE
COOTBETCTBHUE

1.BHUMarenbHO MPOYNTATh TEKCT 3aJjaHUs U TTOHSTb,
YTO B KaYE€CTBE OTBETA OXKUIAIOTCS Maphl DJIEMEHTOB.
2. BHUMaTeNbHO MPOYUTaTh 00a CIUCKA: CIIUCOK 1 —
BOIIPOCHI, yTBEPKICHHUS, (PAKTHI, MOHATUS U T.1.;
CIHMCOK 2 — yTBEP)KJICHUS, CBOMCTBA OOBEKTOB U T.1I.
3. ConocTaBUTh JIEMEHTHI CIIUCKA | € AneMeHTaMu
crnMcka 2, chopMHUpOBaTh Mapbl JIEMEHTOB.

4. 3anucarp TonapHo OyKBbI U ITUQPHI (B
3aBHCUMOCTH OT 3a/IaHUs) BAPUAHTOB OTBETa
(manmpumep, Al nnu b4).

OTBeT cunTaeTcsi BEpHBIM, €CITU
NPaBUIBHO YKa3aHbI IIU(PBI WK
OyKBBI

3amaHue 3aKpBITOTO TUTIA
C BEIOOPOM HECKOJIBKHX
NPaBUJIBHBIX OTBETOB U3
HECKOJIbKUX BapHUaHTOB
MPETTIOKESHHBIX

[IpounTaiite TEKCT,
BbIOEpUTE MTPaBUIIbHbBIE
OTBETHI

1.BHUMarenbHO MPOYUTATh TEKCT 3aJjaHUs U TTOHATb,
YTO B KAY€CTBE OTBETA OXKUIAETCSI HECKOIBKO
NPaBUIBHBIX OTBETOB U3 MPEI0KEHHBIX BAPUAHTOB.
2. BHUMarenbpHO MPOYNTaTh MPEASIOKESHHBIC BApUAHT-
ThI OTBETA.

3. BeIOpaTh HECKOJIBKO MPaBUIILHBIX OTBETOB.

4. 3anucatrb TOJIbKO HOMepa (1u OyKBBI) BEHIOPAHHOTO
BapuaHTa oTBera (Hampumep, 1 4w A T).

OTBeT cunTaeTCs BEPHBIM, €CIIU
NPaBUJIBHO YCTAHOBIICHBI BCE
COOTBETCTBUS (MO3UIHH U3 OIHOTO
CTOJI011a BEPHO COITOCTABIICHEI C
TO3UIHSIMH JIPYTOro)

3aIlaHI/Ie 3aKpbITOr'O TUIIA
Ha YCTaAHOBJICHHUC
NOCJICIJOBATCIIbHOCTHU

[IpounTaiite TEKCT U
YCTaHOBUTE
MOCJIEIOBATEIBbHOCTh

1. BHumMarensHO IpOYUTAaTh TCKCT 3a/IlaHUA U ITIOHATD,
YTO B KAYC€CTBC OTBETA OKHAACTCA
OCJICAOBATCIBbHOCTD 3JICMCHTOB.

OTBeT cuuTaeTCsl BEPHBIM, €CIIU
MPaBUJILHO YKa3aHa BCA
MOCJIE0BATEILHOCTD IIU(P

10




2. BHUMarenbHO MPOYUTATh MPESIOKEHHBIE
BapUaHTHI OTBETA.

3. IlocTpouTh BEpHYIO MOCIE0BATENFHOCTD U3
MIPEIOKEHHBIX 3JIEMEHTOB.

4. 3anucarp OyKBBI/LU(PHI (B 3aBUCUMOCTHU OT
3aJjaHMs) BADUAHTOB OTBETA B HYKHOM
nocyae10BaTenbHOCTH (HanpuMep, BBA unu 135).

3amanue
KOMOMHUPOBAHHOTO TUIIA
C BBIOOPOM OJTHOTO
MPABUIIBHOTO OTBETA W3
NPEJIOKCHHBIX U
000oCcHOBaHMEM BBIOOPA

[IpounTaiiTe TEKCT,
BBIOEpUTE MTPABUIIBHBII
OTBET U 3aHILNTE
apryMeHTHI,
000CHOBBIBAIOIINE
BBIOOp OTBETA

1.BHuMaTenbHO NpoYuTaTh TEKCT 3aJaHUsl U MTOHSTh,
YTO B KAYE€CTBE OTBETA OXKUIACTCSI TOJIBKO OIMH 3
NPEIOKEHHBIX BAPUAHTOB.

2. BHUMarenbHO MPOYUTATh MPESIOKECHHBIC
BapHUaHThI OTBETA.

3. BeiOparh ouH BEepHBIN OTBET.

4. 3amnucarh TOJIBLKO HOMEp (MM OYKBY) BEIOpAHHOTO
BapuaHTa OTBETA.

5. 3amucaTh apryMeHThl, 000CHOBBIBAIOLINE BHIOOD
oTBeTa (Hampumep, 4 TeKCT 000CHOBaHUA).

OTBeT cunTaeTcs BEPHBIM, €CIIN
MPAaBWILHO YKa3aHa nudpa win
OyKBa M IPUBE/ICHBI KOPPEKTHBIC
apTryMEHTHI, UCTIONB3yEeMBbIE TIPH
BBIOOpE OTBETA

3agaHue OTKPBITOTO
THUIIA C Pa3BEPHYTHIM
OTBETOM

[Ipounraiite TEKCT U
3aIUIITATE
pa3BEepHYTHII
000CHOBAHHBII OTBET

1. BHUMATENIbHO IPOYUTATH TEKCT 331aHUS U ITOHSTh
CYTh BOIIpOCa.

2.ITpomymaTh JOTHKY M ITOJHOTY OTBETA.

3.3anucark OTBET, UCOJIb3Ysl YETKHE KOMITAKTHbBIE
(hopMyITHpPOBKH.

4.B ciyuyae pacueTHOM 3aJjauu, 3aMucarb perieHue u
OTBET

OTBeT cUMTACTCS BEPHBIM:

1. OtcyTcTBHE (haKTHYECKUX
OIINOOK.

2. PackpeiTe o0bema
UCIIOJIb3yEeMbIX MOHATHIH (TIOJTHOTA
OTBETA).

3.000CHOBaHHOCTh OTBETA
(Hanmu4Me apryMeHTOoB).

4. Jlornaeckas
MOCJIEAOBATEILHOCTE U3JIaracMoro
MaTepuaa.
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4.5. OOmas mKajJa OUECHUBAHUA Pe3yJabTaToB TEKYLIEro KOHTPOJS
yCIIeBaeMOCTH M MPOMEKYTOYHOM aTTecTaunu 00y4armuxcs ¢ NpUuMeHeHneM
bPC

ECTS
Hrorosasi
Tpaguunonunas bunapuas | lnsa Host
0aJIbHasA . .
cucremMa cucTeMa | TPAAMUMOHHOM | OMHAPHOIM
OI[eHKA
CHCTEMBI CHCTEMBI
95-100 OO A P/ Passed
85-94 B P/ Passed
75-84 XoDOLLO 3auTeHo C P/ Passed
65-74 P D P/ Passed
55-64 Y1oBIETBOPUTETHHO E P/ Passed
0-54 HeynosnerBopuTenbsHO He F F/Failed
3a4TEHO

CooTHomieHne OaIOB 32 TEKYIIMA KOHTPOJb YCIIEBAEMOCTH U
MIPOMEKYTOUHYIO aTTECTAIINIO, a TAK)KE TOBTOPHYIO IPOMEKYTOUHYIO aTTECTALHIO:

MaxkcumasbHas MaxkcuMaiibHas MaxkcumanbHas | MakcumanbHas
cymma 0aJIIoB 3a cymma 0aioB 3a UTOTOBas cymma 0aioB 3a
TEeKYIIUHA KOHTPOJIb IPOMEKYTOUHYIO OaJuIbHas MTOBTOPHYIO
YCIIEBAEMOCTH aTTeCTaIUIo OIICHKa MIPOMEKYTOUHYIO
aTTeCTaIHIo
60 6ayutoB 40 Oamn0B 100 6ayutoB 1006am10B

3. ®opmbl aTTECTALMHU, THIIOBbIE OLIEHOYHbIE MATEPUAJIBI 1JIsl TEKYLEro
KOHTPOJISl yCIIeBA€MOCTH 00y4aIOIIMXCsl, KPUTEPHH U IIKAJIbI
OIleHMBAHUSA MO0 KOHTPOJIbHBIM TOYKAM

5.1. B xone peanuzauuu AUCUUIUIMHBI UCTIONB3YIOTCA Cleayromue GOopMBbl
TEKYyILIEr0 KOHTPOJS YCIIeBaeMOCTH OOydYarommxcs (B TOM 4YHCIe, 3aJaHus K
KOHTPOJIbHBIM TOYKaM):

T — TectupoBanue, [1K3 — npakTuueckre KOHTPOIbHBIE 3a1aHHUSL.

Tema 1. OcHOBBI NpeICKA3aTEIbHON AHATUTHKH

TecToBbIC 3aJJaHuA:

3aoanue 3aKkpvimo2o0 muna ¢ 6blO0POM 0OHO20 NPABUTLHO20 OMEEMA U3 HECKOILKUX
8apUAHMO8 NPEOTIOHCEHHDIX.

1 .BHUMAaTENBHO TPOYUTATh TEKCT 3aaHMSI U IIOHATh, YTO B KAYECTBE OTBETA
OXKUJAETCS TOJIBKO OMH U3 MPEUIOKEHHBIX BAPHAHTOB.

2. BHUMarenbHO IPOYMTATh MPEAJIOKEHHBIE BAPHUAHT-THI OTBETA.

3. BbIOparh 01MH BEpPHBIIl OTBET.

4. 3anucath TONbKO HOMeEp (MK OyKBY) BEHIOPaHHOI'O BapyaHTa OTBETA
(manpumep, 3 unu B)..
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YTO MOXKHO OILIEHUTH C TTOMOIIBI0 HHPOPMAITMOHHOTO KpUTEpHUs AKaiike?

A) CcTallMOHAPHOCTh

B) HecTannonapHoCTh

C) xadecTBO MOJIETIH

D) ommbku anmpokcuManuy MOJEIH

E) nanuuue anomanuit

ANSWER: C

BriGepute Momens BpPEeMEHHOIO psija, KoppejorpamMma JJjisi KOTOPOIo
MIpUBE/ICHA BBIIIIES

A) t<-¢(1:50)y1<-17.6+3.4*t+rnorm(50,0,1.5)

B) y1<-17.6-0.2*log(t)+rnorm(50,0,1.5)

C) t<-¢(1:50)y1<-17.6-runif(50,0,2)

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

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

ANSWER: A

Ommbka nporuo3a BeuuciseTcs no gpopmyneX |ej|/Nrae ej - omuodka j-ro
HaOmonenusi. Kak Ha3piBaeTcs JaHHas ommoka?

A) MAE

B) MAPE

C) RSME

D) MASE

E) MPE

ANSWER: A

Ommbka nmporuo3a Beraucisiercs no ¢popmyneX ej2/Nrue €] - omuodka j-ro
HaOmroneHus. Kak Ha3pIBaeTcs qaHHas ommoka?

A) MAE

B) MSE

C) SSE

D) MAPE

E) MASE

F) RMSE

ANSWER: B

IIpakTHyeckoe KOHTPOJIbHOE 3a1aHue MO0 Teme 1

Pemmth 3agaun onucarenbHoit ctatuctuk B JASP, R. Tpu pemenun 3agau
HCIIOJIh30BaTh 3aJaHHbIC HA0OPHI JaHHBIX boston/

l. Pemmuth 3ajauy KOpPPEISILIMOHHOIO aHAIM3a MEXAY CTOMMOCTBIO
HaJioTa Ha UMYILIECTBO U MEIUAHHOW CTOMMOCTBIO YaCTHBIX JOMOB B
TBICSYAX J0JUIAPOB.

2. Ilpwu perenuu 3aa4u UCCIEAOBATh 3HAUCHUS KOA((OULIMEHTOB MapHOU
koppessituu [Tupcona. OueHuTs 3HAYUMOCTh KO3 (HUIIMEHTOB KOppe-
JISIUAH.

3. TlocTpouTh THUCTOTPAaMMBbl paclpeeeHUs CIy4alHbIX BEJIUYUH:
MeJlMaHa CTOMMOCTH, HAJIOT Ha HEIBUXKUMOCTb, JOJS HACEICHUS C
HU3KUM COLIMAIBHBIM CTaTycoM. [IOCTpOUTH SIIUYHBIE AUATPAMMBI.
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[TocTpouTh AIMYHYIO OHArpaMMy MEIHMAHHOW CTOMMOCTH B 3aBU-
CUMOCTH OT Ipu3HaKa peku Yapmn3s. [Ipoananu3npoBars BIusiHUE OIU-
30CTH PEKU Ha CTOUMOCTH HEABUKUMOCTH.

Tema 2. MoaennpoBanue BpeMEHHBIX Ps/10B

Tecmosbie 3a0anus:
3aoanue 3akpvimo2o muna c 86160poM 00HO20 NPABUTLHO20 OMEema U3
HECKONIbKUX 8APUAHMOE NPEOTIOHNCEHHDIX.
1 .BHUMAaTENIbHO IPOYUTATh TEKCT 3a/1aHMSI U ITIOHATh, YTO B KAYECTBE OTBETA
OXKUJAETCS TOJIBKO OIMH U3 MPEUIOKEHHBIX BAPHAHTOB.
2. BHUMarenbHO NpOYMTATh MPEAIOKEHHBIE BAPHAHT-THI OTBETA.
3. BoiOparh oivH BEpHBIN OTBET.
4. 3anucath TONbKO HOMEpP (WK OyKBY) BBIOPaHHOIO BapuaHTa OTBETA (HalpuUMeED,
3 unu B).
3aodanue 3aKkpbimo2o muna ¢ 86160pomM 00H020 NPABUTLHO20 OMeEema u3
HECKONIbKUX 8APUAHINOE NPEOTIOHCEHHDIX.
1.BHUMAaTENbHO TPOYUTATh TEKCT 3a1aHMSI U TIOHATh, YTO B KAYECTBE OTBETA
OXUJACTCS TOJIBKO OJIUH U3 MPEUIOKEHHBIX BAPUAHTOB.
2. BHUMaTenpHO MPOYUTATH NPEIJI0KEHHBIE BAPUAHT-THI OTBETA.
3. BeiOpath 01MH BEPHBIN OTBET.
4. 3anucath TONBKO HOMEp (WK OyKBY) BEIOpaHHOTO BapHaHTa OTBETA
(mampumep, 3 uiu B).
1.Yem ornmmuaercs monens ARIMA or ARIMAX?
A) B MOJIEIN YYUTBIBACTCSI PETPECCOP
B) Mozenp yunuThIBa€T HECKOJIBKO MEPHUOIOB CE30HHOW COCTABISAIOMIEH
C) Mogenb no3BoJSIET PelIUTh MPOOIeMy EAMHUYHOTO KOPHS

D) Monenb yuuThIBa€T HETUHEHHBIN TPEH/T

E) B Mozaenu He HaKJabIBAIOTCSl OTPAHUYCHUS HA 3HAYEHUS IMapaMeTPOB
aBTOPETPECCHUU

ANSWER: A

2.GARCH-mozenu ucnonb3yroTcs B CiIydae, €Clu. ..

A) umeeTcs TeTepoCKeaCTUIHOCTD

B) umeeTcs roMmockeqacCTUYHOCTD

C) umeeTcsl HECKOJILKO BPEMEHHBIX PSI0B

D) cnydaiinasi cocTaBisifolias He MOAYMHEHA HOPMAIbHOMY 3aKOHY
pacnpeneseHus

E) umerotcst anHomanbHbIE 3HaYEHUS YPOBHENH BPEMEHHOTO psijia

ANSWER: A

3.Monens ARIMA npeanonaraer nuddepeHunpoBaHUe ¢ NOPSIKOM
mudepennrpoBanus paBHbIM 1. Kak BRI AUT MOJIENb, €CTIN B €€ CaMMapH
HAXOJATCs OLIEHKH MapaMeTpoB, umeroiue BuaCoefficients: arl
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0.5771s.e. 0.1772
A) ARMAC(1,0)
B) ARIMA(0,1,1)
C) ARIMA(2,2,0)
D) ARIMA(1,1,1)
E) ARIMA(1,1,0)
ANSWER: E

4 Monens BpEMEHHOTO pslia uMeeT Buayt=b+ayt-1+bxt+et Ykazars kakoii
MOJIEJT COOTBETCTBYET JaHHASI MOJIETTh

A) ARIMA(1,1,0)

B) ADL(1,1,0)

C) ADL(1,1,1)

D) ADL(0,0,1)

E) ADL(1,2,0)

ANSWER: B

5.BriGepute npaBUIbHOE ONpEesieHne KOMHTETPaIllii BPEMEHHBIX PSIOB

A) Pspl KOMHTETPUPOBAHBI, €CIIM OHU MOTYT OBITh CBSI3aHbI JINHEWHON
PErpeCCUOHHON 3aBUCUMOCTBIO

B) psiipl KOMHTETpUPOBAHBI, €CITHM UX JIMHEIHAS KOMOWHAIUSA -b CTAIlMOHAPHBIN
BPEMEHHOU psiJl

C) psibl KOMHTETPUPOBAHBI, €CJTU CYILIECBYET JIOKHAS PETPECCUst MEXKy HUMU

D) psiibl KOUHTETPUPOBAHBI, €CJIM OHU HECTAIMOHAPHBI

ANSWER: B

IIK3 no meme 2:
3adanue 1 Pemnth 3a7a4y aHaIu3a U MOCTPOCHUSI MOJIENIE BpEMEHHOTO psifia B
COOTBETCTBHHM C YKa3aHHOU CTPYKTYypPOU

NmnoprupoBars BpeMEHHOW psiA. PemuTh 3amady onmcareabHOW CTaTH-
CTHUKHU BPEMEHHOTIO psifa.

IIpoBepuTh CTAIMOHAPHOCTH BPEMEHHOTO psifa.

Pewnts 3anauy nporuosuposanusi MeronoM ARIMA.

Pemnts 3anady nporunosupoBanusi MerogoM BSSM

Ucnonw3oBare Temy JASP IlpenukrtvBHas aHalWTHUKAa PEMIUTH 3a/1aqy
IIPOTHO3UPOBAHUS BPEMEHHOTO psia.

Pemmts 3amaduy mporHo3upoBaHusi BpEMEHHOTO psijia METOIOM prophet

CpaBHUTB Pe3yJIbTaThl PELICHUS 3a1a4M pasHbIMU MeTonamu. 1Ipu pemennn

3a1a4u ucrnonb3oBarb JASP.

Tema 3. MamuHHOe 00y4yeHHe B aHAJIN3€E BPEMEHHBIX PSA/10B

Tecm no meme 3
3aodanue 3akpvimozo muna ¢ 8b100pOM 00HO20 NPABUILHO20 OMBEMA U3 HECKONbKUX
BAPUAHMOB NPEOTIONCEHHBIX.
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1 .BHUMAaTENbHO IPOYUTATh TEKCT 3a/1aHMsI U IIOHATh, YTO B KAYECTBE OTBETA

OXKUJAETCS TOJIBKO OJIMH U3 MPEUIOKEHHBIX BAPHAHTOB.

2. BHUMarenbHO IPOYMTATh MPEAIOKEHHBIE BAPHAHT-THI OTBETA.

3. BoIOparh 01MH BEpPHBII OTBET.

4. 3anucath TONbKO HOMEp (MK OyKBY) BEHIOPaHHOIO BapyaHTa OTBETA

(manpumep, 3 niu B).

Kakoii u3 METOIOB KJIACTEPHOIO aHajiu3a IpU aHaJIU3€ KaHIWJATOB Ha
BKJIFOUEHUS B KJACT€p Ha TEKYIIEM Iare MCIOJIb3YeT pPe3yJbTarbl OLEHKH
JTUcTepcuii?

A) meton Bapna

B) Meron 6mmxaiiiero cocena

C) meTo/1 MOJTHOM CBSA3H

D) neHTpouHbIi METO

E) MeTo HEB3BELIEHHOTO MOMAapHOT0 CPEAHETO

ANSWER: A

[locne pemieHus 3ama4M KJIACTEPHOTO aHanm3a s HAOOpa MaHHBIX Iris
MOJTyYeHA TUarpaMma CHITy3TOB, KOTOpast UMEET BUI:

Silhouette plot of (x = clus.iris$cluster, dist = dist(scale(iris[1:4])))
n=150 3 clusters C;
o njlavec s

1: 50| 064

2: 471035

31531039

T T T T T 1
0.0 02 04 06 08 10
Silhouette width s,

Average silhouette width - 0.46
VYkaxute HOMep KilacTepa, KadecTBO (hOPMHUPOBAHUS KOTOPOTO HAMITYUIIIee
IIpU €€ OIIEHKE METOAOM CHIy?TOB? Homep Jiyuriero kiiacrepa yka3aTh YUCIOM

ANSWER: nepBbiii

IIK3 no meme 3:
3aganue 1. PemmTh 3a1auy aHaiu3a v MOCTPOSHUS MOJIeiel BPEMEHHOTO psijia B
COOTBETCTBHUHM C YKa3aHHOU CTPYKTYpPOM

1. OnwucarenbHbIE CTATUCTUKH.
Koppensunonnsiil aHams.

JIunelinas perpeccusi.

Perpeccust meToaMu IepeBbhEB PEIICHUM.
Perpeccust metonamu k-Omkaiiimmx cocenei.
Henpoceresas perpeccus.

Perpeccust MeT0O/10B OITOPHBIX BEKTOPOB.

Nownkewbh
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8. 3amauy pemuTh ¢ nmomoibio JASP.
5.2. TumoBble OIEHOYHBICE MaTepuandbl JUIsi TEKYIIEr0 KOHTPOJIS
yCIEeBAEMOCTH 00yJaromuxcsi (BHe KOHTPOJIbHBIX TOUEK) IPUBEICHBI B 11.6.2.
5.3.011H WK HECKOIBKO TEMATUYECKUX OJOKOB JUCUUIUIMHBI 3aBEPILIAIOTCS
KOHTpoJibHOM ToukoM (manee — KT). Tekymuit KOHTpOJb YCHEBAEMOCTH IO
JUCLUUIUIMHE TIpeaycMarpuBaeT He MeHee 2 (nByx) u He Oonee 10 (mecaru) KT B
TEUEHHE MEePUOo/ia OCBOCHUS JTUCIUTIINHBIL.

MakcumManbHOE KOIMYeCcTBO 0aioB 3a ir00oii Tun padbot B pamkax KT cocrasns-
et 100 (cTo) 6amnos.

Pacnipenenenue BecoBbix kodhdumuenToB mo KT B pamMkax TeKyIIero KOHTPOJIs
YCIEBAEMOCTH TI0 TUCIUTUTNHE U (hOPMYJIIBI pacyeTa:

MakcumanbHOe KOJTH-
4gecTBO 0aJioB 3a pa-
0oty B pamkax KT,
KOTOPOE MOXKET
HaOpaTh CTYICHT

HaumeHnoBanue
KOHTPOJIbHOU TOUKH

Koadpdunnment seca
KOHTPOJIbHOW TOYKHU

Pesynbrar KOHTpOIBHOU
TOUYKH, yYaCTBYIOLIUI B
(hOpMUPOBAHUU UTOTOBOM
0aJIbHOHN OLICHKH IO AWC-
UATITHHE (OTpaXKaeTcs B

xypuane bPC B CJ10)
KT-1 100 0,2 20
KT -2 100 0,4 60
Hroro: X 0,6 60

@opMyiia pacyeTa pe3ysbTaTa KOHTPOJIbHON TOUKH:
Pesynbrar koHTpOabHOM Touku = KonrdecTBo 6aiuioB 3a padorty B pamkax KT X
KoaddumumenTt Beca KOHTPOJILHON TOUKH.

5.4. ®opMBbI TEKYIIETO KOHTPOJIS ycreBaeMocTu o0ydaronuxcsi B pamkax KT u

TUTIOBBIC OLIEHOYHBIE MaTEPUAIbI:
KT-1
Tema 1.
Tecmuposanue.
Tema 2.
Tecmuposanue.
Tema 3
Tecmuposanue.
KT-2
Tema 1
IIpakxmuueckoe-konmponvroe 3adanue (I1K3).
Tema 2
Ilpakmuyueckoe-koumpoavroe 3adanue (I1K3).
Tema 3.
Ipaxmuueckoe-konmpoavnoe 3adanue (I1K3).
Jlist kaxmo¥t (hOpMBI TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH O0YyJarOIINXCS B
pamkax KT onpeneneHbl KpUTepun OLIEHUBAHUS PE3Y/IbTaTOB BBIMOIHEHUS 3aJaHNUS.
1. Kpumepuu oyenusanus mecmuposanus 3a kasxcoviii mecm 6 KT1:

| Kpurepuu ouenku | Jlnamna3on | Onucanue Kputepust
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0aJUIOB
0 Konuuecmeo npasunvuvix omeemos
MmeHee 55%
25 Konuuecmeo npasunvhwvix omeemos om
55% 00 64%
Konuuecmeo
R 50 Konuuecmeso npasunvhvix omseemos om
1{’) e 65% 00 74%
75 Konuuecmeo npasunvrvix omeemos om
75% 0o 84%
100 Konuuecmeo npasunvhoix omeemos om
85% oo 100%
HToro MmakcumalibHO: 100

2. Kpumepuu oyenusanus I[1K3:

Kpurepuu onenku Jluanason Onrcanue Kputepus
0aioB
Jlemanvroe, nociedosamenvhoe
41-70 OnuUcanue 8cex NOHAMUL Ha npumepe
Cooeporcanue u 8bLOPAHHOLL CUCTEMbL
packpvimue 21-40 Ilosepxnocmuoe onucatnue H6e3
8bIOPAHHBIX NOHAMUL NPUBS3KU K 8bLOPAHHOU cucmeme
0-20 llonamus packpvimol MUHUMATLHO UTU
He PaCKpblmbl 806Ce
30 Konuuecmeo evinonnennwvix 3a0anuti
om 85% 0o 100%
Konuuecmeo -
R /5 Konuuecmeo evinonnennwix 3a0anutl
. om 55% 0o 84%
3a0anuil .
0 Konuuecmeso svinonnennwvlx 3a0amnuii
menee 55%
HTtoro makcuMaibHO: 100

6.DopMbI MPOMEKYTOYHOM ATTECTANNN, KPUTEPUH M IIKAJIA OLIEHUBAHMS,
THIIOBbIE OLIEHOYHbIE MATEPUAJIbI 10 JUCHUIIMHE
6.1. IlpomexxyTouHas aTTecTalus MpoBoAUTCS B (hopMe 3a4eTa
3a4eT MOBOJAUTCS MyTeM BBIMOIHEHUs utoroBoro tecra B D0O/1OT, rae Moryt

OBITH UCTIONB30BaHbI cienayromue ¢hopmbl: yctHO B JJOT - B dopMe 000CHOBAHHBIX
OTBETOB Ha 3aJlaHus pa3nu4yHoro tuna; nucbMeHHo B CI1O - B ¢popMe MUCEMEHHOTO
peleHus 3aJJaHuid pa3IndHoro tuma; tectupoBanue B CZO.

6.2. TumoBbIe OIIEHOYHBIE MaTepPUAIIBI MPOMEKYTOYHOM aTTECTAIIUH.

TurmoBbie OIICHOYHBIC MaTEPHUAITBI POMEKYTOUHOM aTTeCTAINH
Bormpocsr k 3auety mo gucrumuinae «IIpencka3zaTenpHas aHATUTHKAY

1. CucreMbl MOAACPKKHA MPUHITHS PEIICHUNA. XpaHUJIHIIA JaHHBIX.
2. Tlonsarue «AHanu3 JaHHBIX». MeTObl U cpecTBa aHanu3a JaHHbiX. Oomas
KJ1accuduKarus.
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8.
9.

[Tonsitue «mammuaHoe obOyuenwe». Kiaccudukaius MeTOmOB MalTUHHOTO
oOy4eHusl.

[TpoGnema Gonbmux maHHbIX. CpeacTBa paboThI ¢ OOTBITMMU JTAHHBIX.
Pasmepnocthbie Monenu. OLAP-ky6. Tabnuna pazmeprocteit. Tabnuia dak-
TOB.

Cpasuurensubiii ananu3 OLAP u OLTP-cucrem.

[lonarue OusHec-aHanuTuku. Kiaccudukaius cpencts «Ou3Hec-aHa-
JIUTUKN.

Oranbl aHaauia gagaeix. KDD.

Data Mining. CpeznctBa o0pabotku Data Mining

10.2nemeHTh MaTeMaTnueckoi craTucTuku. OnucarenbHas ctaTuctuka. Onepa-

IMUH arpCTUPOBAHUA JaHHBIX.

11.I'padmueckue cpeacTra ananusa. Juarpamma paccestausi. ['uctorpamma.
12.Haganpasie stanel KDD. ETL. CpenctBa ounctku u Tpanchopmaruu J1aH-

HBIX.

13.Knaccudukanus meton npeaoOpadOoTKU U OUUCTKHU JAHHBIX.
14 Metoael 60pbObl ¢ aHoManuaMmu. AuuuHas auarpamma. CTaTUCTHYECKUE

KPUTEPUH BBISIBICHUS aHOMAJIUI

15.00mas xapakTepucTUKa 3a/1a4 KIaCTEepHOTO aHaIHu3a.

16.MeTpuku KIacTEPHOTO aHAIMU3A.

17.Metonb! ornpeeneHus OJIM30CTH MEXKY KIacTepaMHu.

18.Uepapxuueckas knacrepuzanus. Jlengorpamma.

19.Meton k-cpeaHux.

20.Knacrepuzanus BpeMEHHBIX PSAJIOB

21.0061mas xapakTepucTuka si3bika R.

22.00bekTHI s3b1Ka R.

23.Pabora ¢ maHHBIMH s3bIKa R.

24.PemeHnne 3aaa4 pa3BeablBaTEIbHOIO aHanmsa B R.

25.IlocTpoeHune cTaTuCTUUECKUX Moienelt B R.

26.11onsiTHE BpEMEHHOTO PsAA.

27.Mopnenu BpEMEHHBIX PSI0B.

28.Pemenue 3a1a4 CriiaKuBaHUs BPEMEHHBIX PSIOB.

29 Metononorusgs ARIMA.

30.Meronuka noctpoenus moaeneit B ARIMA.

31.IIpumepsl mocTpoeHus mozaenei B meronoinoruua ARIMA

TumoBble MPOBEPOYHBIE 3aJlaHUS JIJII CAMOIOJTOTOBKM OOydYaromierocs: K
ITPOMEKYTOUHOU aTTECTALNH:

SALAHUA | BN THIIOBbIE SATARIA

3amaHue 3aKphITOrO 1.BHMMATEIHHO TPOYUTATH TEKCT 1. UTo MOXHO OIIEHUTH C TIOMOIIIHIO

THIIa C BEIOOPOM 3aJaHusl U IOHATH, YTO B KAYECTBE MH()OPMALMOHHOTO KpuTepus AKaike?.

OIIHOTO TPAaBHUIBHOTO OTBETa OXKU/IACTCS TOJIBKO OIMH M3 a) CTaI[IOHAJIBHOCTH;

OTBETa U3 HECKOJIBKUX | MPEIIOKEHHBIX BApHAHTOB. b) HecTanMoOHApPHOCTS;

BapHaHTOB 2. BHUMarenbsHO IPOYUTaTh C) KaueCTBO MOJIENH;

MPEIJIOAKEHHBIX MPEeJIOAKEHHbIE BADUAHTHI OTBETA. d) Hanmune aHOMAJIHH;
3. BbIOparh OJJMH BEPHBIii OTBET. €) KpUTEpH He MPUMEHSEeTCs I aHaIn3a
4. 3anucarp TOIBKO HOMED (WIIH BPEMEHHBIX PSIJIOB;
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OyKBY) BEIOPAaHHOTO BapuaHTa
oTBeTa (Hanpumep, 3 wim B).

f) omuOKM anmpoOKCUMALIN MOJICIIH;
g) KpUTEepHUH IPUMEHSETCS TOJIBKO COBMECTHO C
kputepueM baiieca.

2 Mogens ARIMA mmeer Buz (1,1,3). Beibepere

MPaBUJIbHBIN OTBET

a). [IpouHTETprpOBaHHAS] MOJICITH ABTOPETPECCUU

MIEePBOTO MOPSKA, CKOJIB3SIIETO CPETHETO TPETHETO

TOpsIZIKA.

b). Mozaenb aBTOperpeccun TPEThEro MOpPsIKa,

CKOJIB3SIIIIETO CPEJTHErO MEPBOT0 MOps KA.

¢). IlonmmHOMUAIbHAS MOJIENH B OCTaTKaX.

d). Ce3zoHHAs aBTOpETPEeCCHOHHAS MOJIENb B OCTaTKaX.

3.Kak Bezet ceOst TOBEPUTENBHBIN HHTEPBAI

IIporHo3a?

a) YMeHbIIAETCS MPU YBEIHUCHUH JOBEPUTEIILHON
BEPOSATHOCTH;

b) VYBenuuuBaeTcs NpH yBEIUYCHHH JOBEPUTEIBHOM
BEpPOSITHOCTH;

c) Illupuna OBEpUTETHFHOTO HHTEPBAIA TIOCTOSHHAS
HE3aBUCHMO OT UCIOJIb3yEMOTO METO/A;

d) Tlpu pemeHnn 3312491 IPOTHO3UPOBAHUS TOBEPH-
TeJIbHBIA UHTEPBAJ HE CTPOUTCSL.

3agaHue 3aKpBITOrO
THUIIAa Ha YCTaHOBJICHUE
COOTBETCTBHSA

1.BHMMAaTENBEHO IPOYUTATH TEKCT
3aJ]aHusl U TIOHATH, YTO B KAYECTBE
OTBETa OXKUIAIOTCS TTaphl
3JIEMEHTOB.

2. BHnMarenpHO podnTars o0a
CIIHCKA: CIIMCOK | — BOIIPOCHI,
YTBEpXIeHHMs, (paKThl, MOHATHS U
T.A.;

CIIMCOK 2 — yTBEP)KICHHUs, CBOICTBa
OOBEKTOB U T.1.

3. ConocTaBUTh JIEMEHTHI CITICKA
1 ¢ a;IeMeHTaMu CIMCKA 2,
c(hOpMHUPOBATH IAPHI JTEMEHTOB.
4. 3anucarp nonapHo OYKBHI U
nu¢psl (B 33aBUCUMOCTH OT
3a/laHKsl) BApUAHTOB OTBETA
(mampumep, Al unu b4).

1. YcTaHOBHTE COOTBETCTBUE MEXKAY KPUTEPUIMH U
€IIaeMBIMH 3a/1a4aMH.

1)Kpurepwmii IuKku- |a) —TIpoBepKa THIIOTE3HI O
Oymnepa HaJIM9IUH SANHIYHBIX
KOpHEH;
b) mposepka DS-
CTallMOHAPHOCTHU
2)Kpurepuiit KPSS a) —TpoBepka ypoBHeBoil TS
CTaIlMOHAPHOCTHU
b) mpoBepka TpeHI-
CTALMOHAPHOCTH
3) Kpurepuit C) MPOBEpKa CTAIMOHAPHOCTH
JIstonnra-bokca BPEMEHHOIO psiia

2. YCTaHOBUTE COOTBETCTBHE MEX/Y I1apaMeTPOB
ARIMA u ero Ha3Ha4YeHUEM.

ITapametp Haznavenne

p ITopsimok aBTOpErpeccuu

d [TopsiI0K MHTETPUPOBAHUS

q [TopsiIOK CKOMB3SIIIETO CPETHETO

P ITopsimok ABTOPETPECCHH CE30HHOMU
COCTaBJIIIONIEH

[T] Ilepros ce30HHOM cocTaBIsIOUIEH

3amaHue 3aKphITOrO
THIIA C BEIOOPOM
HECKOIBKHX
MPaBUIBHBIX OTBETOB
13 HECKOJIbKHX
BapHUaHTOB
MPEIOKCHHBIX

|.BHMMAaTEeNbHO POYUTATH TEKCT
3aJaHusl U IOHATH, YTO B KAYECTBE
OTBETa OKUAACTCS HECKOIBKO
MIPaBIIIBHBIX OTBETOB M3
MIPEATIOKEHHBIX BApUAHTOB.

2. BHumarenbHO IpoYruTaTh
MPCAJIOKCHHBIC BApUAHTBI OTBETA.
3. BeiOparh HECKOIBKO
HPaBIIbHBIX OTBETOB.

4. 3ammcatp TONBKO HOMepa (WIH
OyKBBI) BRIOPAaHHOTO BapHaHTa

1 KomnoHeHTBI Moienu BpeMeHHoro psina. Kakue
KOMITOHEHTBI MOT'YT COZIEPKaTh MOJIe]Ib BPEMEHHOTO
psima?

a) Tpewnnm;

b) cuyuaiiHas cocTaBIsIOIIAs;

C)  Ce30HHas COCTaBJISIONIAs;

d) mmKIMYeckas cocTaBisrONIas;

€) aHOMAalbHbIC KOMIIOHEHTBI;

f)  BpemeHHas KOMITOHEHTa;

g) TapMOHHKA.

otBeTa (Hampumep, 1 4 wm A T).

2. OTnn4ust BpEMEHHBIX PSIOB OT MPOCTPAHCTBEHHBIX
BBIOOpOK. BeiOepuTe cBOWCTBA, OTIIMYAIOIIUE
BPEMEHHBIE PSIZIbl OT IPOCTPAHCTBEHHOH BEIOOPKH

a) BO BpPEMEHHOM DSy CYyLIECTBEHEH IOPSIOK
HaOJIIo/IeHNn i, a B BBIOOPKE HE CYLIECTBEHEH;
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b)  ypoBHH BpeMEHHOTO psiia U3MEPAIOTCS B KOJIUYE-
CTBEHHOH MIKajie, a B MPOCTPAHCTBEHHON BHIOOPKE B
JII000H IIKaJe;

C)  WICHBI BPEMEHHOIO psifia ¥ HAONFOICHUS BBIOOPKHU
HE3aBUCHMBEI;

d) uieHBI BpEMEHHOTO psija B OOIIEM CiTydae CTaTh-
CTHYCCKU 3aBUCHMBI, & HAOIIONCHHS HE3aBUCHMBI,

€) WICHBI BPEMEHHOIO Psijia HE SIBISIOTCS OMUHAKOBO
pacrpeieneHHbIMHU, a HAOMIOICHUS OJIMHAKOBO pacIpe-
JICJICHBL;

f) waOmromeHWs BBIOOPKH MOTYT OBITH OIICHEHHI C
ITOMOIIBI0 CTAaTUCTHYCCKUX XApPAKTCPUCTHUK, a BO
BPEMEHHOM PsTY TAKHUX XapPAKTEPUCTHK HET.

3agaHue 3aKpPBITOTO
THIIA HA YCTaHOBJICHUE

1. BHUMaTENBHO IPOYUTATH TEKCT
3a/1aHUs U IIOHATH, YTO B KAYECTBE

1. PaccTaBpre B IpaBUIIBHOM IOPSAKE STAIbl PEIICHUS
3a/1a4d IIOCTPOECHMS MOJEIM Psiia € IOMOLIBIO METOAA

MOCIIEIOBATENIFHOCTH OTBETa OKUAACTCS Sensus1
MOCJIE0BATEILHOCTD 3JIEMEHTOB. a) TOCTPOCHHE CKOMB3SIIEH CPeIHEl;
2. BHEMATC/IBHO IPOYHTATH b) IEHTPUPOBAHUE CKOJB3SINECH CpeTHEH;
HNpEUIOKCHHBIC BADUAHTLL OTBETA. c) OIIEHKA CE30HHOM COCTaBIIAIONICH;
3. IlocTpouTs BEpHYO d) KOppPEKTypa CE30HHOM COCTaBIISIONICH;
MOCJIEA0BATEIILHOCTD U3 e) HUCKITFOUCHHUE CE30HHOM COCTaBIISIONICH;
MMPCATTOKCHHBIX 3JIEMCHTOB. f) OILIEHKA TPEH/a;
4. 3anucarb OyKBbI/LUQPHI (B g) HCKITIOYCHHE TPEH/IA;
3aBHCUMOCTH OT 3a/1aHHsT) h) aHaIu3 CIydailHOHM cocTaBIsIOIEi
BAPUAHTOB OTBETA B HY)KHOU 2. PaccraBpTe B MpaBWIIBHOM MOCIENOBATEIBLHOCTH
TIOCIIEI0BATEILHOCTH (HalpuMep, OCHOBHBIC JTallbl IIOCTPOCHHUS pELICHHSA 3aJa4yu
BBA nmm 135). IIPOrHO3UPOBAHMSL:
a) IMITOPT JaHHBIX;
a) pa3BeIOYHbII aHATHM3 JaHHbBIX;
b) aHaJIN3 TPOITYCKOB ¥ aHOMAITHH;
c) BBIOODP METO/a IIPOTHO3MPOBAHNS;
d) o0yueHre MOJIETIH IPOTHO3UPOBAHHS;
e) BepU(HKaIH MOJIEIH;
f)nporuosupoBanre ypoBHEH psna Ha 3aJaHHBIA
HEepHO/I.
3ananue 1.BHMMAaTENBHO POYUTATH TEKCT 1. Kakoe W3 MEpeYyUCICHHBIX KPHUTEPUEB I[1O3BOJISET
KOMOUHHUPOBAHHOTO 3aJ[aHUsl U TIOHATH, YTO B KAYECTBE OIIPE/ICIUTD HATMYUE SIMHUIHBIX KOPHEH

THTIA C BBIOOPOM
OIIHOTO TIPaBUIIBHOTO
OTBETa U3
NPEUIOKEHHBIX U
000CHOBaHKEM BbIOOpa

OTBETa OKU/IACTCS TOJIBKO OIMH M3
MIPEUIOKEHHBIX BAPHAHTOB.

2. BHuMarensHO pOYUTaTh
IPeIOKEHHbIE BADUAHThI OTBETA.
3. BbiOparh OJJH BEpHBIii OTBET.
4. 3ancarb TOJIBKO HOMED (UK
OyKBY) BEIOpaHHOTO BapHaHTa
OTBeTA.

5. 3anucarb apryMeHTHl,
000CHOBBIBAIOIME BEIOOP OTBETA

(nanpumep, 4 TEKCT 0OOCHOBaHUS).

a) kputepuid Auxu-dymnepa;
b) kpurepuit KPSS;

c) kputepuii JIstonnra-bokca;
d) KpHUTepHi cepuil.

2. Kak no nmarpamme aBTOKOPPESIIMOHHON (hyHKIMH
OIPEAEIIUTD CTAllMOHAPHOCTH BPEMEHHOTO psia?

a) Bce k03 duIueHTs aBTOKOPPEIIAIMKY HAXOAIATCS B
npezesiax JI0BEpPUTEIHLHOTO HHTEpBaja, 0a3upyIoIIero-
cs1 Ha OeJIoM 1ryme;

b) 3HaueHWS aBTOKOPPENSAIMH IS CMEXKHBIX JIaroB
CHJIBHO Pa3IIMYaroTCs;

¢) MemneHHoe m3MeHeHNe kK0d3(h(HUIIeHTa aBTOKOppe-
JSIIAY.

3agaHue OTKPHITOTO
THIIA C Pa3BEPHYTHIM
OTBETOM

1. BHUMaTENIbHO MPOYUTATH TEKCT
3a[laHusl ¥ TIOHSTH CYTh BOIIPOCA.
2.IIpomymaTh JOTHKY H ITOTHOTY
OTBeETA.

3.3anmcarb OTBET, UCHOb3YS
YETKHE KOMIIAKTHEIC
(hOpMYITHPOBKH.

4.B ciy4ae pacueTHOH 3ajauH,
3aMMcarh peleHnue U OTBET

1. YkaxuTe KaKk OIIEHUTh KaueCTBO TOCTPOCHHON
MOJIENH.

2. OOBsICHUTE, KaK OMPEICIUTh TOPU30HT MIPOrHO3a

6.3. Kputepun u mkana oueHuBanus Ha ocHoBe bPC.
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Kpumepuu u 6annvnas wxana onpedenenst 6 BPC. B moodle olieHKa BBICTaBIIsIETCS
10 pe3yJibTaram oAHou nmonbITkU. Ha nmoneiTky naercs 60 MuHyT. B TECT BKIIIOUEHBI
30 BOmpOCOB W3 pa3HbIX MET y4eOHOM AMCHMIUIMHBL. Bompocbkl BeIOHMparoTcs
cilly4ailHO M3 OaHKa BOIIPOCOB, KOTOPBIA COCTOMT W3 Tpex Kareropuil. Kaxmas
KaTeropusi COOTBETCTBYET TeMe y4eOHOM AMCUMIUIMHBL. Bcero B GaHk BOIIPOCOB
BKJIFOUEHO 43 BOMpoca, KOTOPbIE PACHPEEICHBI IO TEMAM CIEAYIOIINM 00pa3oM:

1. [Ipeno6paboTKy U pa3BeOYHBIN aHAN3 TaHHBIX — 13 BOMPOCOB.
2. Bpemennsie psiabl — 20 BOIIPOCOB.
3. MeTtoasl MamuHHOTO 00y4yeHust — 10 Bompocon

MakcumanbHoe uncio 6amtoB Ha 3a4eT — 40. V3 Hux Tpuamnars 6amwioB 3a
TecT ¥ 10 6ayIoB 32 aKTUBHOCTh HA 3aHATHUSAX CIyIIaTeNel WM HaTu4ue cepTudu-
Kara 10 OTHOMY U3 KypPCOB, ITOCBSIIEHHBIX NPEICKA3aTEIbHON aHAJIUTHUKE.

6.4. Omnucanve JOMOJHUTENbHBIX MaTe€puasoB u  00OpydOBaHUS,
HEOOXOUMBIX JIJIs BBIMIOJHEHUS POBEPOUHBIX 3aIaHUM (npu Heobxooumocmu).
Jlns permenus 3ana4 oTkpbiToro tumna (kericos, [1K3, IT13), TecToBbIX 3a1aHMit
CTY[IEHTY pa3peuiaeTcsi MCIOJIb30BaHUE KaJbKYJIATOpa; MporpaMMm g paboThl ¢
AIIEKTPOHHBIMH TabIUIAMU JUisi 00pabOTKU, aHaIU3a U BU3yaJM3alluu JaHHbIX. J{7s
MOCTPOEHUS MHTEJUIEKT-KapThl U MOZAEJIEN B Pa3IUYHbIX HOTALUIX CTYIECHTY MOXKHO
UCIIOJIb30BAaTh JTI00O0M COOTBETCTBYIOIIHMM OHIANH-UHCTPYMEHT.

7.MeTonnueckue MaTepuasibl N0 OCBOCHUI0 TUCHHUILINHBI (MOLYJIs1)

JInist 3aKperuieHns U3y4eHHOTro MaTrepuaia JaHbl BOIPOCH MO KaXI0M Teme
JTUCIHUIUTAHBI, Ha KOTOpBIE CIEAYyeT CaMOCTOSITENIbHO HAWTH OTBETHI, OCHOBHBIC
MaTepualbl pa3MeleHsl B moodle.

BaxxHoili cocTaBHOW 4YacTbi0 y4deOHOro Tpolecca B By3e  SBISIFOTCA
npakTHYeckue 3aHsaTus. [IpakTuueckue 3aHATUS IPOBOAATCA NIABHBIM 00pa3oM 1o
JUCLMIUIMHAM, TPeOYIOIUM 3aKpEeIlIEHHUs] HaBBIKOB PEILEHUs 3a/ad, U IOMOTraroT
CTyEHTaM IIy0)ke yCBOUThH YUEOHBII Marepual, NpuoOpecTH YMEHUs IPUMEHSTh
IPUHLIKIIBI CHCTEMHOTO MOJXO0/1a K PELIEHUI0 Pa3HOOOPA3HbIX 3a/1a4, ONPEAEATh U
OLIEHUBAaTh PECYPCHI U CYILIECTBYIONIME OTPAaHUYCHHSI Pa3HOTO pojia MPOEKTOB.

Heo0xoqumMo MOMHHUTH, YTO Ha JIEKIUHM OOBIYHO paccMaTpUBaeTCs HE BECh
Marepua, a TOIbKO ero 4acTh. OcTanbHas €ro 4acTb BOCIOJNHSETCS B MpOIECCe
CaMOCTOATENbHON paboTel. B cBs3M ¢ 3TuM pabora C PEKOMEHIO0BaHHOM
JUTEPATYpOH 00sA3aTeIbHa.

[Tocne nzydenuns 6a30BBIX TEM Kypca MPOBOAUTCS TEKYIIHI KOHTPOJIb 3HAHUN
CTYIEHTOB B BHJI€ ONPOCA WJIH MUChMEHHOTO TECTUPOBaHUSA. THUIIOBBIE TECTHI H
3aJaHus 0 TeMaM JUCIUIUIMHBI TPUBEACHBI B CICIHMAIBLHOM pas3zelie JTaHHOM
paboueli IporpaMMmBl.

8.YueOHas mureparypa u pecypcbl HHPOPMAIIHOHHO-
TEJIEKOMMYHUKANUOHHOU ceT UHTepHeT

8.1. OcHoBHas quTEpaTypa
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1. AdanacbeB, Brmamumup HukonaeBuu. AHanu3 BpPEeMEHHBIX PSJIOB U
nporuo3upoBanue. - CaparoB:Aii [Iu Ap Meaua. — 310 c. TekcT : 3JIeKTPOHHBIMH. -
URL: http://www.iprbookshop.ru/90196.html (mara oOpamenus: 12.11.2020). -
Pexxum nocryna: miist apropusup. [lonb3oBareneit

2. Haymos, B. H. MeToasl nporao3upoBaHusi BDEMEHHBIX PSOB : yueo-
Hoe nocobue anda By3oB / B. H. HaymoB. — 2-e u3n., crep. — Cankr-IlerepOypr :
Jlanb, 2025. — 196 c. — ISBN 978-5-507-53013-7. — TekcT : 2JeKTpOHHBIH //
Jlanp : ANEKTPOHHO-OUOIMOTEUHAs CHCTEMA. — URL:
https://e.lanbook.com/book/464216 (nara obpamienus: 01.05.2026). — Pexum no-
CTyIIa: JUIsl aBTOPH3. TIOJIB30BaTENCH.

3. T'omoktuonosa FO.I., Mnbmunckas C.A., Umoxuna W.b., JIyrosckoii
A.M., Jlucuukuna H.B. u np. [IporHo3upoBaHue U TUIaHUPOBAHUE B SIKOHOMHUKE. -
MOCI(Ba [Ipomerest — 544 c. Tekcr : osnekrponueii. -  URL:

http://www.iprbookshop.ru/94511.html (mara o6pamenus: 01.10.2020). - Pexum
JIOCTyNa: JUisl aBTOPU3UP. MOJIb30BaTeIeH

4. Mupkun, b. I. ba3oBble METObI aHAIM3a TAHHBIX | YYEOHHUK U MPAKTH
kyM 1 By30B / b. I. Mupkun. — 3-e u3a., nepepab. u aon. — Mocksa : 13-
natenbcTBO FOpaiit, 2026. — 297 ¢. — (Bricuiee oOpazoBanue). — ISBN 978-5-
534-19709-9. — Tekcr : anekTpoHHbld // OOpa3oBarenbHas miatdopma FOpaiit
[caiit]. — URL: https://urait.ru/bcode/583143 (nara o6pamenus: 01.05.2026).

5. AHanu3 JaHHBIX : Y4eOHUK 11 By30B / o peaakuueit B. C. Mxuraps
Ha. — Mocksa : UznarensctBo FOpaiit, 2026. — 448 c. — (Bricmiee o0pazoBa-
Hue). — ISBN 978-5-534-19964-2. — Tekcrt : anexTponnbiii // OOpa3zoBaTeibHast
mwiardopma FOpaiit [caiiT]. — URL: https://urait.ru/bcode/583032 (mara obparie-
Hus: 01.05.2026).

6. O'Hwun, Katu. Data Science : Mncaiinepckast nHbopManus 1y HOBUY-
koB. Bxumtouas s13b1k R : [niep. ¢ anm.] — CIIO. ITutep. — 368 c. Tekct: 2eKTpOHHBIH. -
URL: http://new.ibooks.ru/bookshelf/359209/reading  (mata  oOpaieHus:
25.01.2021)

7. Pon Xaitnaman u JIxopmx Atanacomynoc X15 IlpornosumpoBanue:
NPUHIMIBL U TpakThka / nep. ¢ anmi. A. B. Jlorynosa. — M.: JIMK Ilpecc, 2023. —
458 c.: un.

8.2. lonmosiHUTEIbHAA JIUTEPATYPA

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

2. banaun K.B. DxoHomeTpuka : yued. mocoOue 1Jisi CTyAEHTOB BY30B, 00y -
YaIOLKXCA 10 CIIeNHAIBHOCTAM "@UHAHCH ¥ Kpeaut', "byXxrantepckuil yuer, aHa-
mu3 u ayaut" / K.B. banaun, O.®. beictpos, M.M. Cokonos. - M. : KOHUTU-
JAHA, 2004. - 254c.

3. Bapcersu A.A, KynpusnoB M.C., Crenanenko B.B., Xomoxg W.H.
[Iporno3upoBaHre BpeMEHHBIX PsiIOB U TiporieccoB. 3-¢ m3a. - CII6. : BXB-Ilerep-
oypr, 2010. - 512 c.
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4. boposukos B. IlI. IlpornosmpoBanue B cucreme Statistica B cpene
Windows : OCHOBBI TEOPHH M MHTEHCUBHAs MPAaKTUKA HA KOMIbIOTEpE : y4eO. mo-
cobue Jtst By30B, pek. M-Bom oOpa3oBanust Poc. ®eneparuu / B. I1. boposukos, I.
H. UBueHko. - M. : ®unaHncel u cratuctuka, 2000. - 378 c.

5. Bype B. M. OcHoBbl 5koHOMeTpUKH: YueO. mocooue / B. M. Bype, E. A.
EBceen.. — CI16.: U3n-Bo C.-Iletep0. yH-Ta, 2004. - 72 c.

6. Kepown, Openben. [IpM.:/Inanekruka. -684 c. [IpukinagHoe MammHHOE
oOyuenue ¢ nomouipto Scikit-Learn u TensorFlow : Konneniuu, HHCTpyMEHTHI U
TEXHUKH IS CO3/IaHUSI MHTEIUIEKTYyaIbHBIX CUCTEM : ITOJIHOLIBETHOE U3/IAHUE : IEpe-
BOJI ¢ aHruiickoro — M.: JImanekrtuka, 2018 — 688 c.

7. HaymoB B.H. AHanmu3 naHHBIX M MalIMHHOE OOy4Y€HHE: MTCOJbI H
UHCTpyMEHTalIbHBIE cpecTBa. Dezep. roc. O10mKeT. 00pa30Bar. yUpekIEHUE BhICIIL
oOpazoBanus "Poc. akaz. Hap. x03-Ba u roc. ciyxO0sI ipu [Ipesunente Poc. denepa-
un", Ces.-3am. uH-T ymp. - CI16. : C31Y - dun. PAHXuI'C, 2020. - 260 c.

8. Haymos, Bnagumup Hukonaesuu. CpenctBa Ou3HeC- aHaTUTHKH: y4eo.
nocobue / B. H. HaymoB ; ®@eznep. roc. OromkeT. 00pa30Bar. yUpeKIE€HUE BBICII.
oOpazoBanus "Poc. akaj. Hap. Xx03-Ba U roc. ciay0sbl ipu [Ipesunente Poc. Oeaepa-
nun", Ces.-3amn. un-1 ymp. - CI16. : C3UY - ¢pun. PAHXuI'C, 2016. - 107 c.

9. Hunbcen OiinuH. [IpakTnuecknii aHaIn3 BPEMEHHBIX PSJOB: IPOTHO-
3MpPOBaHUE CO CTATUCTUKON U MammHHOE o0yuyeHue. —M.: OO0 Jluanexktuka — 2021
— 544 c.

10. Caaru T. JI. [IpunsiTue pemieHuil npu 3aBUCUMOCTSIX U OOpaTHBIX CBSI-
31X : aHanuTHueckue cetu = Decision making with dependence and feedback :
analytic network process / T. JI. Caatu ; nep. ¢ anmi. O. H. AHapeitunkoBoit ; Hayd.
pen.: A. B. Aaapeituukos, O. H. Aaapeituukosa. - U3x. 2-e. - M. : YPCC, 2009. -
357 c.

11. Hpeoruuxko B. H. IIporrosupoBaHne CcOOHAIBHO-3KOHOMHYECKUX
npoueccoB / B.H. Ilpirnuko ; ¢ npegucn. JI.M. I'sumnanu. - uza. 2-e, nepepad. u
qom. - M. : KomKnura, 2007. - 238 c.

12.  Dxonomertpuka : yueonuk / [I.W. Enuceesa u ap.] ; nox pen. U.W. Enu
ceeBoil. - M. : [Ipocnekrt, 2009. - 288 c.

13. Dxonomerpuka: yueOnuk / B. C. Mxurapsu [u ap.] ; mox pen. B. C.
MzxuTtapsina. - M. : [Ipocnekt, 2009. - 380 c.

8.3 HopmaTuBHbIe IpaBOBbIE JOKYMEHTHI U MHAS IPaBOBasi MHPOpMaLUs
He ucnons3yrorcs

8.4 NuTepHeT-pecypcebl

Obyuatomumcst obecriedeH JocTyn K mMarepuanam kypca B C1O Axanemun
http://Ims.ranepa.ru, a Takke uyepe3 CalT HAydyHOU OUOIMOTEKH K CIEAYIOIINM
MOJITMCHBIM 3JIEKTPOHHBIM pECypCam:

Pycckoazviunvie pecypcol

- DNEeKTPOHHBIE YYEOHHUKH 3EKTPOHHO-OnOIunoreunoit cucremsl (ObC) «Aii-

OVKCH»
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- DJIEKTpOHHBbIE YYEOHHMKH JJIEKTPOHHO-OMOImoTeunor cucremnl (DBC)
«Opatim»
- DNEeKTPOHHbIE y4EOHUKU DJIEKTPOHHO-OMOnoTeunoit cuctemsl (DbC)

«/lanvy

- DNEKTPOHHBIE YYEOHUKHU AIEKTPOHHO-O0nOmmoTeunoi cuctemsl (ObC) «ZNA-
NIUM.COM»

- DJEeKTpPOHHBIE YYEOHHMKU 3JIEKTPOHHO-OMOImoTeunoit cucrtemnl (DBC)
«BOOK.RU»

- DNEeKTPOHHBIE YUYEOHUKHU MEKTPOHHO-OnOmoTeunoi cuctemol (ObC) «/PR
SMART»

9. MarepuajbHO-TexHHYecKasi 6a3a, ”HGOPMAIMOHHBbIE TEXHOJIOTHH,
nporpamMMHoe odecrevyeHue 1 HH(POPMAIMOHHbIE CTIPABOYHbIE CH-
CTEMBbI

Ne n/mt HaumeHnoBanue

1. | Cnennanu3upoBaHHBIC 3aJIbI U1 IPOBEACHUS JICKIUH, OCHALICHHBIE IIEPCOHAILHBIM
KOMIIBIOTEPOM/HOYTOYKOM U MYJIBTUMEAMUHBIM IPOEKTOPOM
2. | Ayauropuu U KOMIBIOTEPHBIE KJIACChI, 000PYIOBaHHbBIE T0CAA0UYHBIMU MECTAMU U
MIEPCOHAIBHBIMU KOMIIBIOTEPAMHU C BBIXOAOM B MIHTEpHET [U1sl MpOBEEHUS
IIPAKTUYECKUX 3aHATUN
3. | «MTC JIunk» — poccwuiickas mardopma i1t OHJIaiH-KOMMYHHUKAITUH 1
COBMECTHOM paboThl kKoMaH] ; «SHnekc TeremocT» — cepBuc A
BUACOKOHBepeHmii ot Snaekca; J-Meccenmmkep
4. | TexHndeckue cpeacTBa 00y4eHUs: epCOHAIbHBIE KOMIIBIOTEPHI; IPOrPAMMHBIE
CpeICcTBa, odecreunBaroIye npocMoTp Buaeodaitnos B popmarax AVI, MPEG-4,
DivX, RMVB, WMV; nporpamMmsl /i paboThI C 3JI€KTPOHHBIMU TaOIUIIAMU 1151
00pa0oTKH, aHaIn3a U BU3yalIM3allii JaHHBIX; COOTBETCTBYIOIINE OHJIAIH-
MHCTPYMEHTBHI JIJIsl HIOCTPOCHMSI MHTEJUIEKT-KapThl M MOJIEJIEH B Pa3IMYHbIX HOTALUAX
5. | Hayunast Oubnuoreka (B T.4. 3J€KTpOHHbIE HH(GOPMAIIMOHHBIE PECYPChl HAYYHON
OHONMHOTEKN)
6. | C10 Akagemun https://lms.ranepa.ru/
7. | R, Rstudio, Anaconda Navigator, VS code, JASP, jamovi, excel
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