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1.Ilepeyenb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUEeHUS MO AUCIHHUILINHE,
COOTHECEHHBIX € INIAHUPYEMBbIMH Pe3yJIbTATAMH 0CBOEHHS MPOrPaMMBbI

1.1. Jducuunnuua OTH.01 «IIpencka3zarenbHas aHAIUTHKa» O0ECIIEUUBAET
OBJIAICHUE CIIEAYIOIUMHU KOMIICTCHIIUSIMU.
Tabnwnma 1.1
OTD/TD n Kon Haumenona Kox HaumenoBa | OOpa3oBaresbHbIi
PEKBU3UTHI | KOMIETEHIIU HHE HHIMKATOpA HHE pe3yabrar **
IIC H ** KommnereHnu | 10CTHKEHUSI | HHAMKATOPA
(npu u ** KOMIIETEHUH | JOCTHKEHUSI
Hanuuuu) ** 1 S KOMIIEeTeHIH
i/i %k
08.037 OIIK-3 Crocoben OIIK-3.1 Pemraer OIIK 3.1. 3naem
Bbusnec- OCYIICCTBIIST 3a7a4uu —  BosmoxHo-
AHAJITUTHK b TIPUHATHE AQHAIINTHYECK | CTH WCIOIb30BAHUS
E peuieHui, oi CBOOOMHO  pacmpo-
VYrpasieHue CTpaTerunyeck MTOJIICPIKKH CTPAHSIEMOTO
ousHec- oe IPUHATHS IPOTrpaMMHOTO obec-
aHAJTHU30M TJIAaHUPOBAHH perieHu ¢ TICYCHUS B OPTaHM3a-
cu HCIIONB30BaH | UM B 00BEME, HEOO-
T1.3. Coop MPOTHO3UPOB HeM XOOUMOM TSI TeJIeH
uH(pOopMaI aHHE B COBPEMEHHBI | GH3HEC-aHAIN3a
W, aHaJIN3, npodeccruona X METOJIOB U — TlepcrieKTHBHbIE
OIICHKA JILHOU MPOTPAMMHOT | ;i cyiecTByIONTE
b hexTuBH JeITETBHOCT 0 IMppPOBBIE  TEXHO-
OCTH uc MHCTPYMEHTA | norpy u udpoBble
MTPOBOTUMOT HCIIOJIL30BaH pus coopa, BO3MOXKHOCTH  JUIA
0 Ou3Hec- uem 00pabOTKH M | Grspeca B KOHTEKCTE
aHaju3a B COBPEMEHHBI aHaju3a, TpEIMETHOI
OpraHH3aIm X METOJIOB M MHTENIEKTYA | oGracT u crieudu-
H MIPOrPaMMHOT JIBHOTO — NESTeTBHOCTH
0 0bopyioBaHH opranuzanunOITK-
WHCTPYMEHTA 1 ¥ CHCTEM MMKc-3.1
pus coopa, HCKYCCTBEHH Vueem
00paboTKHu 1 oro — Tlomb30BaThC
aHam3a MHTEIUICKTa | o CHCTEMAMHI
AQHHBIX, aHaM3a "
MHTCIUICKTYa BU3yaJIU3allu1
JIBHOTO JIAHHBIX
giogzi::;}m — Ilpumenstey IT-
HCKYCOTBEHH UHCTPYMEHTHI (IIpH-
oro JIOJKECHUS u
MHTOILICKTa m1aTGOopMBbI) TUTS

oOecrnieyeHus: paboT
1o OU3HEC-aHATU3Y
OT10upars,
OPUMEHSTH U
a/IanITUPOBATh
COOTBETCTBYIOIINE
METO/IbI,




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

*  Jlucyunauna mooicem opmuposams KOMHEMeHYyuro NOJHOCbIO  UTU
YACMUYHO.

**lonowcno  coomeemcmeosame  Ilpunooicenuro 1k obpazosamenvHoll

npozpamme

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

HucunmuinHa w3ydaercss B 1-m  cemectpe l-ro kypca. [ucnumuimaa
OTH.01«IIpencka3zarenbHas  aHAIUTHKA»  OTHOCUTCA K  (paKyJbTaTUBHBIM
JUCHMIUIMHAM y4eOHOro TIUlaHa To HampaBieHuto «busznec-undopmarukar
38.04.05. IlpenonaBanve AUCHMIUIMHBI OMUPACTCS HA JUCHUILIUHBI MPOrPaAMMBbI
OakanaBpuara «IKOHOMETPHUKA», «AHAIU3 JaHHBIX», «Teopusi BeposiTHOCTEN»,
«Maremarndeckasi CTaTUCTUKA.

B cBoio ouepens oHa co3naér HEOOXOAUMBIE MPEANOCHUIKU JIJIi OCBOCHHUS
MporpamMMm Takux auciuiivg, kak b1.0.07 « Ananutudeckast moaAep:KKa MPUHATHS
pemienunii», b1.B.01 «AHaimm3 u  Bu3yanuzamua — JaHHbx», b1.B.09
«HTENNeKTyaIbHBIN aHATN3 TEKCTOB U U300PAKEHUIN.

JIucIIuiMAa 3aKIaIbIBAET TEOPETHUCCKUN U METOJOJIOTUYECKU (pyHIaMEHT
JUIL OBJIIQJICHUS YMEHHUSIM M HAaBBIKAMHU B XOJI€ B2.0.01(Y) «IIpoexTHo-
ananutuueckas npakrtuka» U b2.0.02 (H) «HayuHno-uccnegoBarenbckas paboTay.

3HaHUsA, YMEHHMS W HaBBIKU, MOJYYEHHbIC MPU M3YUYCHUH JUCIUILIIMHBI,
UCIIOB3YIOTCS CTYJACHTAMH TIPU BBHIMIOJIHEHUU BBIMYCKHBIX KBaJIU(PUKAIIMOHHBIX
pabor.




3.Conep:xaHue ¥ CTPYKTYpPa IMCUMILINHBI

Tabnuua 3
3.1. CTpykTypa JUCUUIJINHBI
Ounas popma odyuenus
Ne ni/n HaumenoBan O0beM IMCHHUILIMHDBI, aK.Yac ®dopma
e TeM U BCEI'O KontakTHas pabora o0yuyarommuxcst CamocrosiTeqbHasA TEKYLIEro
(nin) ¢ mpenojaBarejieM M0 BUIaM Y4eOHbIX 3aHATHI padora KOHTPOJISA
pasaeJioB Ilepnoa TeopeTnveckoro o0yueHust Ilepuon yCIIEBAEMOCTH,
MPOMEKYTOYHOM MIPOMEKYTOUHO
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 K3, 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 cokpaujenust:

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 Coneprxkanue TUCHMIIIMHBI
Tema 1. OcHoBbI npeackasareabHoil anajauTuku OIIK 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. MoaeanpoBanue BpemeHnbix psagos OIIK-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. MamnnHoe 00y4yeHue B aHau3e BpeMeHHbIX psiaoB OIIK-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 KPUTEPHUHN OLICHUBAHUA

Ouenounsie matepuansl no auciumiune OT/.01 «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 o1MH 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, yTBEPKIACHHUS, (PAKTHI, MOHATUS U T.1.;
CIHMCOK 2 — yTBEPXKJCHUS, 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 3aKpHITOTO TUTA
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
TO3UIMSIMH 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 TUTIA
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 o1MH BepHBIN 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, UCMOJb3Ysl 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 mKaja OUCHUBAHUA Pe3yJbTATOB TEKYLIero KOHTPOJIA
yCIeBaeMOCTH M NMPOMEKYTOYHOH aTTecTauuu 00y4arImuxcsl ¢ NpUuMeHeHueM
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 00y4YAIOIIMXCS, KPUTEPUH U IIKAJIbI
OlleHMBAHUSA 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 NpeCKa3aTEeNbHON AaHAJMTHKHU

TecToBBIE 3a1aHUSA:

3aoanue 3aKkpvimo2o0 muna ¢ 6blOOPOM 0OHO20 NPABUNLHO20 OMEEMd U3 HECKOTbKUX
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
MPUBE/ICHA BBIIIE

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 3aaHue MO0 Teme 1
Pemmmte 3agaun onucarenbHoit ctaructuku B JASP, R. Tlpu pemenun 3agau
MCIIOJIb30BAaTh 3a/IaHHbIE HAOOPHI TaHHBIX boston/

l. Pemmuth 3agauy KOpPPEISLIMOHHOIO aHAIM3a MEXIY CTOMMOCTBIO
HaJIOra Ha UMYIIECTBO U MEIMAHHOM CTOMMOCTBIO YACTHBIX JIOMOB B
THICSIYaX JOJIAPOB.

2. Ilpu pemienunu 3aa4u UCCIEI0BATh 3HaUECHUS KOA(D(DUIIMEHTOB MapHOM
koppessiiuu [Tupcona. OueHuTs 3HAYUMOCTh KO3 (HUIIMEHTOB KOppe-
JIALAY.

3. IlocTpouTh THUCTOTpAaMMBbI PACHpPEICICHUSI CIIyYalHbIX BEJIWYUH:
MEJMaHa CTOMMOCTH, HaJlOT Ha HEJIBHKUMOCTb, JI0JISl HACEJICHUS C
HU3KHM COLHMAJIBHBIM CTaTycoM. IIOCTpOUTH SIIWYHBIE AUATPAMMEBI.
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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. MonennpoBanue BpeMEHHBIX PS/10B

Tecmogvie 3a0anus:
3aoanue 3akpvimo2o muna ¢ 86160poOM 00HO20 NPABUNLLHO2O OMBEMA U3
HECKONbKUX 8APUAHINOE 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).
3aoanue 3aKkpvimo2o muna ¢ 86160poM 00HO20 NPABUNLHO2SO OMEEMa 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.

Pemntsb 3anauy nporuosupoBanusi MerogoM ARIMA.

Pemnts 3anady nporunosupoBanusi MerogoM BSSM

Pemmts 3a1auy nporHo3upoBaHusi BpEMEHHOTO psijia METOIOM prophet

CpaBHUTB pe3yabpTaThl peLICHN 3a/1a4 pa3HbIMU MeToaMu. [Ipu pemennn

3aJ1a4u ucrosb3oBarb JASP.

Tema 3. MamnHHOe 00y4eHUe B aHAJIU3€e BPEMEHHbIX PSA/I0B
Tecm no meme 3
3aoanue 3akpvimoco muna ¢ 86160poM 00H020 NPABUILHOZO OMEEeMa U3 HeCKOIbKUX
8apPUAHMO8 NPEONONHCEHHDBIX.
|.BHUMATENBHO MPOYUTATH TEKCT 3aJIaHKs U TIOHATh, YTO B KAUECTBE OTBETA
0KHJIa€TCs TOJIBKO OJMH U3 MPEJIJIOKEHHBIX BAPUAHTOB.
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2. BHUMarenbHO NIPOYMTATh MPEAJIOKEHHBIE BAPHAHT-THI OTBETA.
3. BoiOparb oivH BEpHBII OTBET.
4. 3anucatp TONBKO HOMED (MK OyKBY) BEHIOpAaHHOTO BapHaHTa OTBETA
(manpumep, 3 niu B)..

Kakoi#t 13 METOMOB KJIACTEpPHOTO aHajliM3a MpW aHAIM3€ KaHAWJAATOB Ha

BKJIIOYEHHUSI B KJIacTE€p Ha TEKyLIEM Iare HCIOJb3yeT PE3yJbTaThl OIEHKHU
JUcnepcumn?

A) meton Bapna

B) Meron 6mmxkaiiiiero cocena

C) MeTo MOJTHOM CBS3U

D) ueHTpouHbIi METO

E) MeTon HeB3BEIEHHOTO MOMAPHOTO CPEAHETO
ANSWER: A

ITocne pemiCHus 3aa4r KJIIACTCPHOI'0 aHaliu3a Jisd
MoJryd€Ha auarpaMma CUIysTOB, KOTOpasd UMECT BU/I:

Silhouette plot of (x = clus.iris$cluster, dist = dist(scale(iris[1:4])))
n=150 3 clusters C;
o0l aveig s

1: 50| 064

2471035

3531039

T T T T T 1
0.0 02 0.4 06 08 1.0
Silhouette width s,

Average silhouette width - 0.46

Ha0opa MaHHBIX 1ris

VYkaxxute HoMep KiacTepa, KauecTBO (OPMUPOBAHUS KOTOPOTO HAWITyUlllee
IIPU €€ OLIEHKE METOJIOM CHTy3ToB? Homep mydiero kiactepa yka3arb YUCIOM
ANSWER: nepBbiii

IIK3 no meme 3:

3aganue 1. PemuTs 3a1auy aHann3a U MOCTPOEHUS MOJIETIEH BPEMEHHOTO Psi/ia B
COOTBETCTBUHU C YKAa3aHHOU CTPYKTYpOU

1.

PN R WD

OnucarenbHbIE CTATUCTHKH.
Koppenmaunonnslii ananus.

JIuneinas perpeccus.

Perpeccus meronamu 1epeBbEB PEIICHUN.
Perpeccust metonamu k-Grmmkaiiimmx cocenei.
Heripoceresas perpeccus.

Perpeccust MeT010B OTOPHBIX BEKTOPOB.
3amauy pemuTsb ¢ moMouiso JASP.
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5.2. TumoBble OIEHOYHBbIE MaTepuandbl JUIsi TEKYIIEro KOHTPOJIS
yCreBaeMOoCTH 00ydaromuxcs (BHE KOHTPOJIBHBIX TOUEK) MPUBECHBI B 11.6.2.

5.3.011H WM HECKOJIBKO TEMaTHUECKUX OJIOKOB TMCIUIUIMHBI 3aBEPILAIOTCA
KOHTpoJibHOU Toukol (manee — KT). Tekymmuii KOHTPOJb YCHEBAEMOCTH IO
JUCLUUIUIMHE TIpeaycMarpuBaeT He MeHee 2 (1Byx) u He Oosiee 10 (mecaru) KT B
TEUEHHE MEePUO0/ia OCBOCHUS JTUCIUTIINHBIL.

MakcumManbHOE KOJIMuecTBO 0aIoB 3a Jir00oii Tun padbot B pamkax KT cocrams-
et 100 (cTo) 6amos.

Pacnipenenenue BecoBbix kodhdumuenToB no KT B pamkax TeKyIIero KOHTPOJIs
YCIEBAEMOCTH TI0 TUCIUTUINHE U (OPMYJIBI pacyeTa:

MakcrManbHOE KOJH-
4gecTBO 0aJIoB 3a pa-
6oty B pamkax KT,
KOTOPOE MOXKET
HaOparh CTYICHT

HanmenoBanue
KOHTPOJIbHOW TOUKH

KosddunmeHt Beca
KOHTPOJIbHOW TOUKH

Pesynbrar KOHTpOIBHOU
TOUYKH, Yy4aCTBYIOLIUI B
(hopMHPOBaHHU UTOTOBOM
0aJIbHOH OLIEHKH IO AKWC-
OUTUTHHE (OTpaXKaeTcs B

x)ypHuane 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@opMbI TeKyIero KOHTpoJI ycneBaeMocTu oOydaroniuxcs B pamkax KT u

THUIIOBBIC OICHOYHBLIC MaTCPHUAJIbI:

KT-1

Tema 1.

Tecmuposanue.

Tema 2.

Tecmuposanue.

Tema 3

Tecmuposanue.

KT-2

Tema 1

Ipaxmuueckoe-konmpoavnoe 3adanue (IIK3).

Tema 2

Ilpaxkmuueckoe-konmponvnoe zaoanue (IIK3).

Tema 3.

Ilpaxmuueckoe-koumponvroe 3adanue (I11IK3).

Jlnst kaxx10# (hOpMBI TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH O0YUYarOIUXCsl B

pamkax KT onpeneneHbl KpUTepun OLICHUBAHUS PE3Y/IbTaTOB BBIMOIHEHHUS 3aJaHNs.
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1. Kpumepuu oyenusanus mecmuposanus 3a kaxcoviii mecm 6 KT1:

Kputepun orienku Huanason Omnucanune KpuTepus
pUTEp 0aJUIOB pUTEp
0 Konuuecmeo npasunvnvix omeemos
Mmenee 55%
5 Konuuecmeo npasunvnvix omseemog om
55% 00 64%
Konuuecmeo
P 50 Konuuecmeo npasunvnvix omseemos om
P 65% 00 74%
omeemoes
75 Konuuecmeo npasunvrvix omeemos om
75% 00 84%
100 Konuuecmeo npasunvnvix omeemos om
85% oo 100%
Hroro makcumanbHO: 100

2. Kpumepuu oyenueanus I[1K3:

Kpurepun onienku Jlnanason Onucanue KpuTepus
0aJI0B
Jlemanvroe, nocniedosamenvroe
41-70 onucanue 8cex NOHAMUL Ha npumepe
Cooepoicanue u 8bIOPAHHOL CUCTEMbL
packpvimue 21-40 Tlosepxnocmnoe onucarnue 6e3
8bLOPAHHBIX NOHAMULL NpUBs3KU K 8b1OPAHHOI cucmeme
0-20 Tlonamus packpvimosl MUHUMANBLHO UTU
He PACKpPblmbl 808CE
30 Konuuecmeo evinonnennwvix 3a0anuti
om 85% 0o 100%
Konuuecmeo c
CBInONH e I3 Konuuecmeo evinonnennwix 3a0anuti
. om 55% 0o 84%
3a0anuil .
0 Konuuecmeo evinonnennwix 3a0anutl
Mmenee 55%
Htoro MakcuMasbHO: 100

6.(I)Ole>I l'[pOME)KyTO‘IHOﬁ arrectralu, KpUTepui M IIKajJda OoneHuBaHuil,
THIIOBBIC OICHOYHBIC MAaTECPHAJIbI 10 TUCIHUIIJIMHE

6.1. IlpomexxyTouHas aTTecTalus MpoBoAUTCS B (hopMe 3a4eTa

3a4eT MOBOAUTCS MyTeM BBIMOIHEHUsT utoroBoro tecra B D0O/OT, rae mMoryT
OBITH MCIIOJIB30BaHbI cienayroniue ¢opmel: yetHo B JIOT - B popMe 000CHOBaHHBIX
OTBETOB Ha 3aJlaHus paznu4yHoro tuna; nucbMeHHo B CI1O - B ¢popMe MUCEMEHHOTO
penieHus 3aJaHui pa3inyHoro tumna; rectupoBanue B CJ1O.
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6.2. TunoBkie OLICHOYHBIE MaTEPHUANIbI IPOMEKYTOUHOM aTTECTAIUU.
TunoBbI€ OLIECHOYHBIE MAaTEPHUAIIBI TPOMEKYTOUYHON ATTECTALIUU
Bomnpocs! k 3auety no nucuuruinee «lIpeackazarenbHas aHaTUTHUKA

Cuctembl NOJACPIKKY MIPUHATHS PEIICHUN. XpaHUIUIIA TaHHBIX.

[Tonsitue «AHanu3 naHHbIX». MeTObI U CpeACTBa aHadu3a AaHHbIX. O0Ias

KJ1accuduKarusi.

3. Ilonsarue «mammHHOE OOyuyeHue». Kiaccudukanus METOIOB MAIIMHHOTO
oOydJeHMS.

4. Tlpo6nema Gombimx qaHHBIX. CpeacTBa paboThI ¢ OONBIIUMH JTAHHBIX.

5. Pasmepnoctabie mogenn. OLAP-ky0. Tabnuia pasmeprocreit. Tabnuma dax-
TOB.

6. CpaBuurensHbiii ananu3 OLAP u OLTP-cucrem.

7. llonsitue OusHec-aHamuTukd. Krnaccudukanus cpeactB «OU3HEC-aHa-
JTUTUKIY.

8. Dramnl anann3a gagHex. KDD.

9. Data Mining. Cpenctsa o06pabotku Data Mining

10.2nemeHTh MaTeMaTnueckou craTucTUky. OnucarenbHas ctaTuctuka. Omnepa-
I[UU arperupoBaHUs TAHHBIX.

11.I'padmueckue cpeacTra ananuza. Juarpamma paccestHusi. ['uctorpamma.

12.Haganbnsie stanel KDD. ETL. CpenctBa ouuctku u TpaHchopmaiu J1aH-
HBIX.

13.Knmaccudukanus MeTon mpenoopadoTKu U OYUCTKU JaHHBIX.

14.Metonel 60ph0BI ¢ aHomManusMu. Ammudanas auarpamma. CTaTHCTHYECKHE
KPUTEPUHU BBISIBJICHUSI aHOMaU

15.00mas xapakTepucTUKa 3a/1a4 KIaCTEPHOTO aHaJIH3a.

16.MeTpuku KIacTEPHOTO aHAIMU3A.

17.MeTozsl onipeienieHus: OJIM30CTH MEXKTy KJIacTepaMH.

18.Uepapxuueckas kinactepusanus. Jlengorpamma.

19.Meton k-cpeaHux.

20.Knactepuzanus BpeMEHHBIX PSJI0B

21.001as xapakTepucTuka s3bika R.

22.00bekTHI s3b1Ka R.

23.Pabora ¢ maHHBIMU s3bIKa R.

24.PemeHue 3aa4 pa3BeIblBaTEIbHOIO aHaiusa B R.

25.1locTpoeHune cTaTucTUUeCKUX Mozeneit B R.

26.11onsATHE BpEMEHHOTO PsAA.

27.Mopnenu BpEMEHHBIX PSI0B.

28.Pemenne 3aaa4 CriaXuBaHUsl BPEMEHHBIX PSOB.

29 Metononorusgs ARIMA.

30.Meronuka noctpoenus moaeneit B ARIMA.

31.IIpumepsl nocTpoeHus mozaenei B mertonoinoruu ARIMA

o =

TumoBble MPOBEPOYHBIE 3aJlaHUS JIJII CAMOIOJTOTOBKM OOydYaromIerocs: K
MIPOMEKYTOUHOU aTTECTALUH:
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TUIT
SAJJAHUA

CLIEHAPUH
BBINOJHEHUS

TUITOBBIE 3AJJAHUA

3amaHue 3aKphITOrO
THIA C BEIOOPOM
OJIHOTO MPABUIBHOTO
OTBETA M3 HECKOJILKUX
BapHUaHTOB
MPETTOKCHHBIX

| .BHHMaTenbHO MPOYUTATH TEKCT
3aaHus U TIOHSTH, 9TO B Ka4eCTBE
OTBETa OJKUAAETCS TOIBKO OHH W3
MIPEUIOKCHHBIX BAPHAHTOB.

2. BHumarenbHO IpoYUuTaTh
IPEeJIOAKEHHbIE BADUAHTHI OTBETA.
3. BrIOparh OJJMH BEPHBIii OTBET.
4. 3anucarp TOJIBKO HOMED (WIIH
OyKBY) BRIOPAaHHOTO BapHaHTa
otBeTa (Hampumep, 3 win B).

1. YTO MOXXHO OLIEHUTH C IIOMOIIBIO
nH(POPMALMOHHOTO KpuTepus Akaike?.

a) CTallMOHAJILHOCTD;

b) HecTanMoOHApHOCTH;

C) Ka4ecTBO MOJIEIIH;

d) Hanmume aHOMAITHIA;

€) KpUTepHid He IPUMEHSIETCS [UIsl aHaIn3a
BPEMEHHBIX PSOB;

f) ommOKM anmpoKCUMAaITK MOJICTIH;

g) KpUTEpHii IPUMEHSIETCSI TOJIBKO COBMECTHO C
kputepueM baiieca.

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

TIPaBUIIBHBIA OTBET

a). [IponHTErpUpOBaHHAsT MOJIENTH ABTOPETPECCUH

TIEPBOTO MOPSIJIKA, CKOJIB3SILETO CPETHETO TPETHETO

TopsiIKa.

b). Moznens aBTOperpeccuy TPEThEro MopsaKa,

CKOJIB3SIIIETO CPETHETO MEPBOTO MOPSIIKA.

¢). IlonmmHOMHUaTEHAS MOZIENTb B OCTATKAX.

d). Ce3oHHas aBTOpETpeCcCHOHHAS MOJIETb B OCTaTKaXx.

3.Kax Beznet cebs1 ToBEpHUTENBHBIH HHTEPBAI

MIporHo3a?

a) YMeHbIIaeTcs MPU yBETHMUECHUH JOBEPUTEIEHON
BEPOSITHOCTH;

b) VYBemmumBaeTcs mpH YBEINIESHUH TOBEPHTEIHHOM
BEPOSATHOCTH;

¢) lupuna 1oBEepUTETHHOTO HHTEPBAJIA OCTOSIHHAS
HE3aBHCUMO OT HCIIOIb3yEMOT0 METO/Ia;

d) Ilpu pemennu 3a1a4n MPOrHO3UPOBAHUS JOBEPH-
TEJILHBIA HHTEPBAJI HE CTPOUTCS.

3agaHue 3aKpBITOTO
THIIA HA YCTaHOBJICHUE
COOTBETCTBHS

1.BHMMaTEIHHO TPOYUTATH TEKCT
3a/IaHUS ¥ TIOHATH, YTO B KAYECTBE
OTBETa OJKUAAIOTCS TTaphl
JJICMEHTOB.

2. BHUMaTespHO IpoYuTaTh 00a
CITUCKA: CIIKCOK | — BOMPOCHI,
YTBEpIKICHHUS, (DAKTHI, TOHATHUS H
T.J.;

CIIFICOK 2 — yTBEPI)KICHHUS, CBOIICTBa
0OBEKTOB U T.1.

3. ComocTaBUTh 3JIEMEHTHI CTIHCKA
1 ¢ amemMeHTaMu CIIHCKA 2,
c(hopMHIpOBATH MAPHI IIEMCHTOB.

1. YcTaHOBHTE COOTBETCTBHE MEXKAY KPUTEPUSIMH U
€IIacMbIMH 33Ja9aMHt.

1)Kpurepwmii IUKKu- |a) —TIpoBEepKa THIIOTE3HI O
Oymepa HaJIMYUH €IUTHIIHBIX
KOpHEH;
b) mposepka DS-
CTallMOHAPHOCTH
2)Kpurepmiit KPSS a) —TIpoBepka ypoBHeBoil TS
CTALMOHAPHOCTH
b) mpoBepka TpeHa-
CTALMOHAPHOCTH
3) Kpurepuit C) IPOBEpKa CTAIMOHAPHOCTH
JIstonnra-bokca BPEMEHHOTIO psiia

4. 3anucars nonapHo OyKBHI U
1 Qpsl (B 3aBUCUMOCTH OT
3a/1aHus1) BAPUAHTOB OTBETA
(mampumep, Al unu b4).

2. YCTaHOBHTE COOTBETCTBHE MEXKY ITapaMeTpOB
ARIMA u ero Ha3HaueHUEM.

ITapamertp Ha3nauenue

p [Nopsimok aBTOpErpeccHu

d [TopsiI0K HHTErPUPOBAHUS

q [TopsiIOK CKOMB3SIIIETO CPETHETO

P Ilopsimox aBTOperpeccurd CE30HHOU
COCTaBIIIIOIIEH

[T] Ilepros ce30HHOM cOCTaBISOUIEH

3amaHue 3aKpPBITOTO
THTIA C BEIOOPOM
HECKOJIBKHX
NPaBHJIBHBIX OTBETOB
13 HECKOJIBKUX

1.BHMMAaTEIBHO IPOUYUTATh TEKCT
3aJjaHusl U TIOHATH, YTO B KAYECTBE
OTBETA OJKUAAETCSI HECKOIBKO
MIPABUIIBHBIX OTBETOB U3
MPEASIOKEHHBIX BAPUAHTOB.

1 KoMmoHeHTHI Mozieny BpeMeHHOTo psina. Kakue
KOMITOHEHTBI MOT'YT COAEP>KaTh MOJIETb BPEMEHHOTO
psana?

a) Tpewnnm;

b) ciyuaiiHas cocraBistoIas;
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BapUaHTOB
MPEAJIOKEHHBIX

2. BHUMaTeNnbHO POYUTaTh
NpeUIOKEeHHbIE BAPUAHTHI OTBETA.
3. BeiOpaThs HECKOIBKO
MIPaBUIIBHBIX OTBETOB.

4. 3ammcarp TONBKO HOMepa (WIH
OyKBBI) BRIODAaHHOTO BapHaHTa
orsera (Harpumep, 1 4 nmm A TN).

C)  Ce30HHAas COCTaBJIAIOLIA,

d) 1uKIMYeckas cocTaBIsArONIas;
€) aHOMaJIbHbIE KOMIIOHCHTHI,

f)  BpeMeHHas KOMIIOHEHTA;

g) TapMOHHKA.

2. OTu4us BPEMEHHBIX PAI0B OT IPOCTPAHCTBEHHBIX
BEIOOpOK. BrIOepuTe cBoiicTBa, OTIIHYArOIINe
BPEMEHHBIE PsIIIbl OT IPOCTPAHCTBEHHOM BHIOOPKH

a) BO BpPEMCHHOM psay CYIISCTBCHEH MOPSIOK
HaOJIIoZIeHNH, a B BRIOOPKE HE CYIIECTBEHEH;

b)  ypOBHH BPEMEHHOIO Psiia U3MEPSIOTCS B KOJIHUYEC-
CTBEHHOH IIKane, a B MPOCTPAHCTBEHHOH BBIOOPKE B
JII00011 1IKaJIE;

C)  WICHBI BPEMEHHOTO psifia ¥ HaOMFOIEeHUS BEIOOPKHU
HE3aBUCHMBI;

d) uiIeHBI BpEeMEHHOTO psjia B OOIIEM CITydae CTaTh-
CTHYECKHU 3aBHCHUMBI, a HAOIIOMEHUS HE3aBUCHUMBI,

e) YJICHBI BpeMeHHOI‘O pﬂ;:[a HC ABJIAKOTCA OAUHAKOBO
pacnpeeicHHBIMH, a HaOJIIONCHUS OJJHHAKOBO pacIipe-
JICJICHBI,

f) waOmromeHWsT BBIOOPKM MOTYT OBITH OICHEHHI C
ITOMOIIBI0 CTAaTUCTHYCCKUX XapaKTCPUCTHK, a BO
BPEMEHHOM PSTY TAKUX XapPAKTEPUCTHK HET.

3agaHue 3aKpbITOrO
THUIIa Ha YCTaHOBJICHUE

1. BHMMaTenbHO NPOYNTATh TEKCT
3aJ]JaHMs U ITOHATh, YTO B Ka4eCTBE

1. PaccraBbTe B IPpaBUJIBHOM MOPSAAKE 3TAllbl pCHICHUA
3aa4u MOCTPOCHUA MOACIN pdaaa ¢ IOMOIIBIO METOAa

MOCIIEIOBATEIEHOCTH OTBETa OJKUAACTCS Sensus1
MOCIIEN0BATEIBHOCTD JIEMEHTOB. a) OCTPOCHHE CKOIB3AIICH CPeHEi;
2. BHUMaTeIbHO MPOYHTATh b) LEHTPUPOBAHUE CKOJIB3SIIEH CpeTHEH;
NPCATIOKCHHBIC BApUAHTEI OTBETA. c) OIICHKA CE30HHOM COCTaBIISIIOIIECH;
3. IlocTpouTh BEpHYIO d) KOPPEKTYpa CE30HHOU COCTABIISIONICH;
HOCIEAOBATEIBHOCTD U3 e) HCKJIFOYEHHUE CE30HHOM COCTABIISIOLIEH;
MPEUIOKEHHBIX 3JIEMEHTOB. f) OLICHKA TPEHA;
4. 3anucarb OyKBbI/LUQPHI (B g) MCKITIOYEHHE TPCHIA;
3aBHCHMOCTH OT 3a/1aHHs) h) aHaIN3 CITyJailHO# cocTaBIIsIOIIeH
BapHAHTOB OTBETA B HYKHOM 2. PaccraBpTe B MNpaBMIIBHOM MOCIEAOBAaTEIBHOCTH
TIOCIIEI0BATEIEHOCTH (HampHMep, OCHOBHBIC JTallbl IOCTPOCHUS pELICHUSA 3aJauud
BBA 1w 135). MPOTHO3HPOBAHHSL:
a) UMIOPT AaHHBIX;
a) pa3BeIOYHBIN aHAIN3 TAHHBIX;
b) aHaJIN3 TPOITYCKOB M aHOMAJINH;
c) BEIOOp METOAA TPOTHO3MPOBAHUS;
d) 0o0y4eHre MOIeNr TIPOTHO3UPOBAHMUS,
e) Bepu(UKaIUsI MOJIEITH;
f)nporuosupoBanne ypoBHEH psna Ha 3aJaHHBIA
TIEPHOI.
3amanue | .BHHMaTenbHO MPOYUTATh TEKCT 1. Kakoe u3 mepednciieHHBIX KPUTEPUEB MO3BOJISET
KOMOMHHPOBAHHOTO 3aJjaHusl U IOHATH, YTO B KAYECTBE OIIPEAEINTD HAIMUUE EINHUIHBIX KOPHEH

THTIA C BEIOOPOM
OJIHOTO MPABUIBHOTO
OTBETa U3
NPEITIOKEHHBIX U
000CHOBaHHEM BBHIOODA

OTBETa OJKUAACTCS TOJIBKO OIMH W3
TIPEUIOKCHHBIX BAPHAHTOB.

2. BHuMarenabHO IpOYUTaTh
MPEJUIOKCHHBIC BAPUAHTHI OTBETA.
3. BrIOparh OJJMH BEpPHBIi OTBET.
4. 3anucarp TOJIBKO HOMED (WIIH
OyKBY) BRIOPAaHHOTO BaprUaHTa
OTBeTA.

5. 3amucars apryMeHTHI,
000CHOBBIBAIOIINE BEIOOP OTBETA

(mampuMmep, 4 TeKCT 0OOCHOBAHUA).

a) kpurepuii nku-Dymrepa;
b) kpurepmii KPSS;

c) kputepuii JIbtounra-bokca;
d) KpUTepHi cepuil.

2. Kak no muarpamMe aBTOKOPPEISAIMOHHON (QyHKIMN
OIIPEACINTD CTAIMOHAPHOCTH BPEMEHHOTO psia?

a) Bce xoa¢dunneHTs aBTOKOppEISILINY HaXOIATCS B
Iperenax AOBEPUTEILHOIO UHTEpBaa, 6a3upyrolero-
cs1 Ha OeJIOM IIyMe;

b) 3HaueHHS aBTOKOPPENSAMH A CMEXKHBIX JIaroB
CHJIBHO Pa3IIMYaroTCs;

¢) MennenHoe m3MeHeHne ko3(h(UIIeHTa aBTOKOppe-
JSIIAH.
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3agaHue OTKPHITOTO 1. BHUMaTeNbHO MPOYUTATh TEKCT 1. VKaxuTe KaKk OIIEHUTh Ka4eCTBO MOCTPOESHHON
THUIIA C Pa3BEPHYTHIM 3aJlaHus U TIOHATH CYTh BOIIpOCa. MOJIENH.

OTBETOM 2.ITpostymarh JIOTHKY H TIOJTHOTY 2. OGBACHUTE, KaK ONPEAEIUTL TOPU30HT IPOTHO32
OTBETA.

3.3anmcarb OTBET, UCHOb3YS
YETKHE KOMIIAKTHEIC
(hOpMYITHPOBKH.

4.B ciy4ae pacueTHOH 3aa4H,
3aMMcarh peleHnue U OTBET

6.3. Kputepun u mkana oueHuBanus Ha ocHoBe bPC.
Kpumepuu u 6annvnas wxana onpedenenvt 6 BPC. B moodle onienka BeicTaBisieTCs
0 pe3yJibTaTaM OAHOU MOoNbITKU. Ha moneiTky naetcs 60 MuHyT. B TeCT BKITIOYCHBI
30 BOMpOCOB M3 pa3HbIX MET y4eOHOM AMCHUIUIMHBI. Bompochkl BeIOHMparoTcs
cilly4ailHO W3 OaHKa BOIIPOCOB, KOTOPBIA COCTOMT W3 Tpex Kareropuil. Kaxmas
KaTeropusi COOTBETCTBYET TeMe y4eOHOM AMCHMIUIMHBL. Bcero B GaHk BOIPOCOB
BKJIFOUEHO 43 BOMpoca, KOTOPhIE PACIPEEICHBI IO TEMaM CIEAYIOIINM 00pa3oM:

1. [Ipeno6paboTKM M pa3BeAOUYHBIN aHAN3 TaHHBIX — 13 BOMpPOCOB.
2. Bpemennsie psiibl — 20 BOIIPOCOB.
3. MeTtoasl MammHHOTO 00y4yeHust — 10 Bompocon

MakcumanbHoe yncio 6amioB Ha 3a4eT — 40. M3 Hux Tpuanars 6amioB 3a
tecT ¥ 10 GaIoB 32 aKTUBHOCTh Ha 3aHATHAX CIyIIaTeNIed WM HaJTu4due cepTudu-
Kara 1o OJTHOMY M3 KYpCOB, ITOCBSIIICHHBIX Mpe/CcKa3aTeIbHON aHATUTHKE.

6.4. Omnucanue JOMOJHUTENBHBIX MaTepuaioB U  00OpyIOBaHUS,
HEOOXOIUMBIX JIJIS BBIMOJIHEHUS MPOBEPOYHBIX 3aIaHUH (npu Heobxooumocmiut).

Jlns pemenus 3ana4 otkpsiToro tumna (kericos, 11K3, IT13), TecToBbIX 3a1aHuit
CTYIEHTY pa3peliaeTcsi MCIOJb30BaHHUE KaJbKYJIATOpA; MporpamMm ajig padoThl ¢
AJIEKTPOHHBIMM TabIUUAMU sl 0OpabOTKH, aHaiu3a U BU3yaJlu3aluu AaHHbIX. J{is
MOCTPOCHUSI MHTEIJIEKT-KapThl U MOJENEH B pa3IMYHBIX HOTALMSAX CTYAEHTY MOXKHO
UCIIOJIb30BAaTh JIH000M COOTBETCTBYIOIIMI OHIAH-UHCTPYMEHT.

7.MeToau4ecKue MaTepPUAJIbl M0 OCBOCHUIO TUCHMILIUHBI (MOTYJIA)

JIist 3aKperuIeHusT U3YyYEHHOTI0 Marepuaia JaHbl BOIPOCH MO KaXKJAOW TEMe
JUCLHHIUIMHBI, HA KOTOPBIE CIIENYET CAMOCTOSTEIBHO HAWTH OTBETHI, OCHOBHBIE
MaTepualibl pa3MeleHsl B moodle.

BaxxHOol cocTaBHOM 4acThi0 YYeOHOro mpolecca B By3€ SBISIOTCS
npaktuyeckue 3auaTus. [IpakTuueckue 3aHsITHs TPOBOASTCS IIaBHBIM 00pa3oM 1o
JTUCHUIUIMHAM, TPEOYIOIIUM 3aKpEIUICHUs] HABBIKOB PEIICHUs 33]1ady, U TTOMOTatoT
CTyI€HTaM IIy0)ke yCBOUThH YUEOHBII Marepual, NpuoOpecTH YMEHUs IPUMEHSTh
IPUHLIUIIBI CHCTEMHOTO MOJX0/1a K PELLIEHUI0 Pa3HOOOPA3HbIX 3a/1a4, ONPEAEIATh U
OLICHUBATBH PECYPCHI U CYLIECTBYIOIIME OTPAHUYEHUS PA3HOTO POAA IIPOEKTOB.

HeoOxoaumo MOMHHTH, YTO Ha JIEKIIMU OOBIYHO paccMaTpUBaeTCs HE BeCh
MaTepuall, a TOJIbKO €ro 4acTb. OcCTallbHAsl €ro 4acTh BOCIOJHSAETCS B IpoLEcce
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CaMOCTOATENFHON paboTel. B cBsi3m ¢ 3TuM pabora C PEKOMEHIOBAaHHOU
JUTEPATypoOl 00s3aTebHa.

[Tocne n3ydeHus 6a30BBIX TEM Kypca MPOBOIUTCS TEKYIITUH KOHTPOJIb 3HAHUHN
CTYIEHTOB B BHUJIE ONPOCA WM NMUCbMEHHOIO T€CTUPOBAHUS. THIOBBIE TECTHI U
3aIaHUS TI0 TE€MaM JHUCLUIUIMHBI NPUBEIAEHBI B CIIELMAIBHOM PA3ZAENE JTAHHOU
paboueil mporpaMMel.

8.YueOHas mureparypa u pecypcbl HHPOPMALMOHHO-
TEJIEKOMMYHMKAUUOHHOU ceT UHTEepHeT

8.1. OcHoBHas IUTEpaTypa

1. AdanacbeB, Brmanumup HukonaeBuy. AHaiu3 BpPEMEHHBIX PAJIOB U
nporuosuposanue. - CaparoB:Aui [Iu Ap Meaua. — 310 c. TekcT : 3JIEKTPOHHBIM. -
URL: http://www.iprbookshop.ru/90196.html (mara obpamenus: 12.11.2020). -
Pexum nocrymna: nis asropusup. [losb3oBarenei

2. Haymos, B. H. MeTtonbl mporaHo3upoBaHusi BpeMEHHBIX PSJIOB : yuel-
Hoe nocobue ansa By3os / B. H. HaymoB. — 2-e uzn., crep. — Cankr-IlerepOypr :
Jlanb, 2025. — 196 c¢. — ISBN 978-5-507-53013-7. — TekcT : 3MeKTPOHHBIN //
Jlanb : AIIEKTPOHHO-OMOIMOTeUHAs cUcTeMa. — URL.:
https://e.lanbook.com/book/464216 (nmara obpamienus: 01.05.2026). — Pexum mo-
CTyIa: JJis aBTOPU3. MOJIb30BATEIEH.

3. Tonoktuonosa FO.I., Mnbmunckas C.A., Umoxuna U.b., Jlyrosckoit
A.M., Jlucnuknna H.B. u np. [IporHo3upoBaHne u IuiaHUpOBaHUE B YIKOHOMHKE. -
MOCKBa [Ipomeren — 544 c¢. Tekcr : oanekrponneii. -  URL:

http://www.iprbookshop.ru/94511.html (gara o6pamenus: 01.10.2020). - Pexum
JOCTYyTIA: JIJIsl aBTOPU3UP. MOJIb30BaTENeH

4. Mupkun, b. I. ba3oBble METO/IbI aHANIM3a IAHHBIX | YYEOHUK U MPAKTH
kyM mis By3oB/ Bb.I. Mupkun. — 3-e uzn., nepepad. u jmon. — Mocksa : U3-
narenbctBo FOpaiit, 2026. — 297 c. — (Bricmiee obpaszoBanue). — ISBN 978-5-
534-19709-9. — Tekcr : snexTponHbi // OOpa3oBarenbHas miatdopma HOpaiit
[caiiT]. — URL: https://urait.ru/bcode/583143 (nara obpamenus: 01.05.2026).

3. AHanu3 TaHHBIX | y9eOHUK 17151 By30B / oj penakuueit B. C. Mxuraps
Ha. — Mocksa : UznarensctBo FOpaiit, 2026. — 448 c. — (Bricmee obpazoBa-
Hue). — ISBN 978-5-534-19964-2. — Tekcr : snexkTpoHHbIi / OOpa3oBarenbHast
miardopma FOpaiit [caiiT]. — URL: https://urait.ru/bcode/583032 (mara obpare-
Hus: 01.05.2026).

6. O'Hun, Katu. Data Science : MHcaiinepckast uHgopManus 111 HOBUY-
koB. Bxumtouas s13b1k R : [1iep. ¢ anm.] — CIIO. ITutep. — 368 ¢. Tekct: aneKTpOHHBIH. -
URL.: http://new.ibooks.ru/bookshelf/359209/reading  (mata  oOparieHus:
25.01.2021)

7. Pon Xaitnaman u Jxopmx Atanacomynoc X15 IlpornosumpoBanue:
MPUHIMIBL U TpakTuka / mep. ¢ anmi. A. B. Jlorynosa. — M.: JIMK Ilpecc, 2023. —
458 c.: un.
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8.2. JlonosiHuTEIbHAS JIMTEPATYypPa

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

2. bannun K.B. DxoHomeTpuka : yued. mocobue Jisi CTy/IeHTOB By30B, 00Y-
YaIOIIMXCS MO crenuanbHOCTAM "duHaHChl U Kpeaut", "byxranTtepckuii y4yer, aHa-
mu3 u ayaut" / K.B. banaun, O.®. beictpoB, M.M. Cokomnos. - M. : KOHUTU-
JAHA, 2004. - 254c.

3. bapcersu A.A, KymnpusnoB M.C., Crenanenko B.B., Xomoxg M.N.
[Iporno3upoBaHue BpeMEHHBIX psiIOB U mpoueccoB. 3-e u3a. - CII6. : BXB-Ilerep-
oypr, 2010. - 512 c.

4. boposukos B. Il. IlpornosupoBanue B cucreme Statistica B cpeze
Windows : OCHOBBI T€OpUM W MHTEHCUBHAS MPaKTUKA HA KOMIIbIOTEpE : yuel. Mo-
cobue 11 By30B, pek. M-Bom obOpazoBanus Poc. ®enepanuu / B. I1. bopoBukos, I.
N. NBuenko. - M. : ®unancel u cratuctuka, 2000. - 378 c.

5. Bbype B. M. OcHoBrbI 3x0oHOMeTpuKH: yueb. mocobue / B. M. bype, E. A.
EBceen.. — CI16.: U3n-Bo C.-Iletep6. yH-Ta, 2004. - 72 c.

6. Kepon, Openben. [IpM.:/Inanekruka. -684 c. [IpukiagHoe MalmmHHOE
oOyuenne ¢ momotbio Scikit-Learn u TensorFlow : Konnenuuu, uHCTpyMEHTHI U
TEXHUKHU JUIS1 CO3/ITaHUSI MHTEIJIEKTYyaIbHBIX CUCTEM : TTOJIHOLIBETHOE U3/IAHUE : TIEpe-
BOJI ¢ aHIIuickoro — M.: JIlnanekruka, 2018 — 688 c.

7. HaymoB B.H. AHanu3 paHHBIX U MalIUHHOE OOYy4Y€HUE: MTEObI U
MHCTpYMEHTaJIbHBIE cpencTBa. denep. roc. OrMKeT. 00pa3oBar. yupekI€HUE BBICIIL
obOpazoBanus "Poc. akaj. Hap. X03-Ba U roc. cayk0sI nipu [Ipesunente Poc. denepa-
uu", Ces.-3amn. us-t ymp. - CII6. : C3UY - ¢un. PAHXul'C, 2020. - 260 c.

8. Haymos, Bnagumup Huxomnaesuu. Cpenctsa OuM3Hec- aHaTUTHKU: y4eO.
nocobue / B. H. HaymoB ; ®@enep. roc. 6romkeT. 00pa3oBar. yupekIeHUE BBICIII.
oOpazoBanus "Poc. akaz. Hap. x03-Ba u roc. ciyxO0sbI ripu [Ipesunente Poc. denepa-
run", Ces.-3am. un-T ymp. - CI16. : C3UY - dun. PAHXuI'C, 2016. - 107 c.

9. Hunbscen DiinuH. [IpakTuueckuil aHain3 BPEMEHHBIX PSOB: IPOTHO-
3UPOBAHUE CO CTATUCTUKON M MamuHHOE o0yuenue. —M.: OO0 Juanextuka — 2021
— 544 c.

10. Caaru T. JI. [IpunsiTue pemieHuii npu 3aBUCUMOCTIX U OOpaTHbIX CBS-
35X : aHanuTHdeckue cetu = Decision making with dependence and feedback :
analytic network process / T. JI. Caaru ; nep. ¢ auni. O. H. AnapeiiunkoBoii ; Hay.
pen.: A. B. Auapeituukos, O. H. Aaapeituukosa. - U3x. 2-e. - M. : YPCC, 2009. -
357 c.

11. Hpiruuko B. H. IIporHo3upoBaHue COIUATBHO-3KOHOMHYECKHUX
npoueccoB / B.H. Llpiruuxo ; ¢ npenucn. .M. I'Bummanu. - uza. 2-e, nepepad. u
nom. - M. : KomKnura, 2007. - 238 c.

12. DxoHometpuka : yueOonuk / [.W. Enmuceesa u ap.] ; mox pen. U.W. Enu
ceeBoil. - M. : IIpocnekrt, 2009. - 288 c.

13. DOxonomerpuka: yueOHuk / B. C. Mxurapsu [u ap.] ; nox pen. B. C.
Mxwurapsina. - M. : [Ipocnekt, 2009. - 380 c.
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http://idp.nwipa.ru:2228/reading.php?productid=18456

8.3 HopmaTuBHbIe IpaBOBbIe JOKYMEHTHI U MHAS IPaBOBasi HHGOpMaLUs
He ucnone3yrorcs

8.4 NuTepHeT-pecypcebl

OOyuarorumcst o0ecriedeH TocTyn K marepuanam kypca B CIIO Axamemun
http://Ims.ranepa.ru, a Takke uyepe3 CalT HAaydHOU OUOIMOTEKH K CIEAYIOIINM
MOJIMCHBIM 3JIEKTPOHHBIM pECypcam:

Pycckoazviunvie pecypcol

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

OVKCH»

- DJIEKTpOHHBIE YYEOHMKH IJIEKTPOHHO-OMOImoTeunor cucremel (DBC)
«FOpaiim»

- DNEKTPOHHBIE YYEOHHWKH JIIEeKTPOHHO-OMOMmoTeunoit cucrembl (DBC)
«/lanvy

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

- DNEKTpOHHbIE YYEOHHMKU 3JIEKTPOHHO-OMOImoTeunoit cucremol (DbC)
«BOOK.RU»

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

9. MarepuajbHO-TexXHHYecKas 0a3a, HHGOPMALMOHHBIE TEXHOJIOTHH,
nporpamMMHoe odecnedyeHue ¥ NH(POPMAIMOHHbIE CTIPABOYHbIE CH-
CTeMbI

Ne n/mt HaumeHnoBanue

1. | Cnenuanu3upoBaHHbIE 3aJIbl AJIS IPOBEACHHUS JIEKLIUH, OCHAILEHHbIE IEPCOHAJIBHBIM
KOMIBIOTEPOM/HOYTOYKOM U MYJIBTUMEAUUHBIM IPOEKTOPOM
2. | AyauTopun U KOMIBIOTEPHBIE KJIACChI, 000PYAOBaHHbBIE T0CA0UYHBIMU MECTAMU U
MIEPCOHATILHBIMH KOMITBIOTEpAMH € BBIXOIOM B IHTEpHET /7151 MPOBEACHUS
MPAKTUYECKHUX 3aHATHH
3. | «MTC Jlunk» — poccuiickas miatdopma Jiisl OHIaMH-KOMMYHUKAIUN U
COBMECTHOM paboThl kKoMaH[ ; «SHnekc TeremocT» — cepBuC A
BUJCOKOHpepeHui oT SHaekca; J-mecceHmkep
4. | TexHndyeckue cpeacTBa 00y4eHUs: IePCOHAIbHBIE KOMIIBIOTEPHI; IPOrPAMMHBIE
CpeCcTBa, obecreurBaroIe npocMoTp Buaeodaiiio B popmarax AVI, MPEG-4,
DivX, RMVB, WMV; nporpamMmsl /i paboThI C 3JI€KTPOHHBIMU TaOIULAMU 1151
00paboTKH, aHAIM3a U BU3YAIM3alliU TaHHBIX; COOTBETCTBYIOIIIE OHJIAH-
MHCTPYMEHTBI JUISI IOCTPOCHUSI MHTEJUICKT-KAPThl U MOZIEIeH B Pa3JIMUHbIX HOTAIMAX
5. | Hayunast Gubnuoreka (B T.4. 3J€KTpOHHbIE HH(GOPMAIIMOHHBIE PECYPChl HAYYHOH
OHOIHOTEKN)
6. | C10O Akagemun https://lms.ranepa.ru/
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7. | R, Rstudio, Anaconda Navigator, VS code, JASP, jamovi, excel
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