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1. AHHOTAIUA AMCIUITJIMHBI

JlaHHBIA KypC BBOJMT B METOJAbl W HMHCTPYMEHTBI, MCIIOJIb3YyEMbIE IMPU aHAIIN3E
SKOHOMUYECKUX JaHHbIX. CTyJ€HThl Hay4aTcsl UCKaTh, aHAJM3UPOBATh U UHTEPIIPETUPOBATH
SKOHOMUYECKHE JaHHBIC, BEHIOMPATH COOTBETCTBYIOIINE METO/IbI aHATIM3a U TIPOBOIUTH aHAIIU3
C MCIIOJIb30BaHHEM TaKUX MHCTPYMEHTOB, Kak R u Python.

KirodueBble TeMbl BKJIIOYAIOT pEerpecCHOHHBI aHanu3 (Bkimowyas Logic m LASSO),
kiaccudukanuio, BpeMeHHbie psaasl: Moaeaun ARIMA u VAR, a takke aHaiau3 MaHEIbHBIX
naHHbIX. Kypc paszgeneH Ha JBe 4YacTU: MPOTHO3HOE MOJECIMPOBAHME W MPUUYUHHO-
CJIeICTBEHHOE MojenupoBaHue. K KOHIy Kypca YYaCTHUKM HM3ydaT KIHOYEBBIE METObI
aHaJIM3a JaHHBIX, TOUMYT, KaK BEIOPATh MOIXOSIINN METOT JUIsl pa3HBIX HAOOPOB JTAHHBIX, U
3¢ (HEeKTHBHO MPOBOIUTH YKOHOMUYECKUN aHaIHN3, UCTIONIb3Ysl HEOOXOIMMbIE HHCTPYMEHTHI U
SI3BIKM TIPOTPAMMHPOBAHUS.

Ilenp kypca — JaThb CTyA€HTaM T[OHMMaHWe (yHIAMEHTaJbHBIX METOAOB aHaIHu3a
SKOHOMHYCCKHNX JAaHHBIX.

2. IJIAHUPYEMBIE PE3YJIbTATHBI OCBOEHUSA JUCHHUIIJIMHbI
B ciydae ycnentHoro ocBoeHus Kypca CTyASHThI Oy ayT:

3HATh
- MHCTPYMEHTHI aHAIM3a DKOHOMUYECKUX JAHHBIX.
yMeThb
- OCYIIECTBJIATH COOp M aHAJIU3 AaHHBIX Ul IIOCTPOEHUS S3KOHOMUYECKUX MTOKa3aTeNei;
- BBIOMpPATh MHCTPYMEHTHI JJIsl aHAIIN3A,
- CTpPOMTb M HHTEPIPETUPOBATHL DSKOHOMETPUYECKHME Moaeau u wMoaeaun ML
SKOHOMHYECKHX MTPOIIECCOB;
- HUCIOJIb30BaTb COBPEMEHHBIE CTATUCTUYECKHE CHCTEMBI U CHUCTEMBl MAIIMHHOIO
oOy4deHus Ui aHAIUTUYECKUX U UCCIIEIOBATENbCKUX 3a/ay.
BJIAJeTh
- HABBIKOM aHAJIM3a U MHTEPIPETALNHN S3KOHOMHYECKUX TaHHBIX.

HHCHI/IHJ’IHH& HaITpaBJICHA Ha Pa3BUTHEC CIICAYIOIIUX KOMHGTGHHI/Iﬁ H UX UHOIUKATOPOB:



Kon
KOMIIETEH
AR

DopmynupoBKa KOMIIETEHIIUU W/WIIK €€ UHUKaTopa (OB)

OIIK-1.

CnocobeH pemath npogeccuoHaJIbHbIE 321244 HA OCHOBE 3HAHMH (HA
MPOMEKYTOYHOM YPOBHE) IKOHOMMYECKOH, OPraHU3aIMOHHON U
yIpaBJieHYeCKOH Teopumn

OIIK-1-1.

3HaeT OCHOBBI MATEMATHUCCKOM, SKOHOMUYCCKOM, COIIMAILHON 1
YIIPaBJICHUYECKON TEOPUU U UCIIOIB3YET 3HAHUS ISl PEIICHUS
npodecCHOHATBHBIX 3a1a4

OIIK-1-2.

Dopmynupyet npodeccruoHanbHbIe 3a7]au, UCIOJIb3Ysl MOHATUIHHBIN annapat
MaTeMaTUYECKOM, IKOHOMUYECKOM, COLIMAIbHOM U YIIPABICHYECKON HAyK

OIIK-1-3.

IIpuMeHsieT HHCTpYMEHTapHUi dKOHOMUKO-MATEMaTUYECKOI0 MOAEIUPOBAHUS
JUTSL IOCTAHOBKH U peIIeHUs Mpo(heCcCHOHAIBHBIX 3a/1a4 BBISIBICHUS
NPUYMHHO-CJIEICTBEHHBIX CBSI3€i U ONTUMHU3AIMU JACATEIbHOCTH 00BEKTA
yIIpaBJICHUSA

OIIK-2.

Cnoco0eH ocymecTBJIATH cO0p, 00padoTKY U aHAJIMN3 JAHHBIX,
HeOOXOIMMBbIX /IJIsl pelIeHHs MOCTABJIEHHBIX YIPaBJIeHYeCKHX 3a/1a4, ¢
HCMOJIb30BAHMEM COBPEMEHHOI0 HHCTPYMEHTAPHSI U HHTEJUIEKTYAIbHbBIX
HH(POPMAIMOHHO-AHATUTHYECKUX CHCTEM

OIIK-2-1.

OnpeaenaeT HNCTOYHUKHU JaHHBIX U BI)I6I/IpaCT MCTOAbI 1 THCTPYMCHTEIL
IMONCKa, KOPPEKTHO OCYHICCTBIIACT aHAJIU3 JINTCPATYPbl U JOKYMCHTOB

OIIK-2-2.

[Tpumensier meTozb! cOopa, 00pabOTKH U aHATN3a TaHHBIX, HEOOXOIUMBIX
JUISI peIlIeHUs] yIPaBIEeHUYECKHUX 3aJ1a4, C UCIIOIb30BAaHUEM COBPEMEHHBIX
U(POBBIX TEXHOJIOTUH, BOCTIPUHUMAET, aHAIU3UPYET, 3alIOMUHAET U
nepeaaeT MH(GOPMaIUIO C UCIIOIb30BAHNEM LIU(POBBIX CPE/ICTB, a TAKKE C
MOMOIIBIO AJITOPUTMOB NPH paboTe C MOTyYEHHBIMHU U3 Pa3InYHbIX
MCTOYHUKOB JaHHBIMHU.

OIIK-4.

Cnoco0eH BbISIBJSITh U OLICHUBATH HOBbIE PbIHOYHbIE BO3MOKHOCTH,
pa3padaTbIiBaTh OM3HEC-IJIAHBI CO3aHUS U Pa3BUTHS HOBBIX
HaNpaBJICHUN AeATeTbHOCTH U OPraHu3alMi

OIIK-4-1.

Bnageer MeTtonamu uaeHTH(UKAIMY PBIHOYHBIX BO3MOXKHOCTEN U yrpo3 JUis
OopraHu3alu u 6usHeca

OIIK-4-2.

PaSpa6aTBIBaCT Ou3HeC-IIIaHbI JJId IIPOCKTOB, B TOM YUCJIC CTAPTAIIOB

OIIK-4-3.

OrneHuBaeT SKOHOMHUYECKYIO 3P PEKTUBHOCTh TPUHUMAEMBIX YIIPaBICHYECKUX
peleHnii Ha OCHOBE 3HAHHUS METO/J0B (PMHAHCOBOIO W WHBECTHIIMOHHOTO
aHanm3a

3. COOJEPKAHUE U CTPYKTYPA JUCIIUITVINHBI

TpynoeMKoCTb (4ac.) Mo BUJaM y4eOHbIX 3aHATHHA




HaszBanue Bcero KonrakTHas pabora CamocTtosiTe

paszzenna/TeMsl 4acoB JTbHAs
Bcero Jlexnnu CEMHUHaphI pabora

Tema 1. 24 8 4 4 16

Perpeccronnslit ananus

Tema 2. Pazpabotkau |24 8 4 4 16

MIpOBEICHUE

JKCIEPUMEHTA

Tema 3. 24 8 4 4 16

Knaccudukamms

Tema 4. [IpoBepka 24 8 4 4 16

MOJIETHN

Tema 5 Bpemennbie 24 8 4 4 16

pAabI

Tema 6. MeTpuku 24 8 4 4 16

KauecTBa

MIPOTHO3UPOBAHUS

Utoro 144 48 24 24 96

Tema 1. PerpeccnoHHbIil aHaIH3

MeTtpuku kadecTsa JUisl perpeccuu. J(marsoctuka M mpoBepka Mopenu. Jlorur-perpeccus.
Jlacco-perpeccus. Mogens Tobuta. Monens mnpenstcTBuili. Monens XekmaHa. AHalu3
NaHeJIbHBIX JaHHBIX.

Tema 2. PazpaboTka u npoBe/ieHHe IKCIIEPUMEHTA

OkcnepuMenThl. KBazuskcnepumenTsl. Ouenka 3gpdexra Bo3aencTBus.

Tema 3. Knaccuduxauus

Knaccudukanus. [lepeso knaccudukannu. Cryuaiinslii nec. [loBbleHre rpaaueHTa.

Tema 4. [IpoBepka moaen

Tabnuua NN. Merpuku kauecTBa kiaaccudukanuu. JlnarHocTika U mpoBepKa MOJEIH.

Tema 5. BpeMeHHbIe pAabI

Bpemennas mnocnenoBarenbHOCTh. CTallMOHAPHOCT W TECThl Ha E€AVMHWYHBIM KOPEHb.
Astoperpeccuonnsie (AR) monenu. Moaenu ckomnb3sieii cpenneit (MA). Monenu BEKTOpHOH
aBToperpeccun (VAR).

Tema 6. MeTpuku KauyecTBa NPOrHO3UPOBAHUSA

Mogaenu GARCH (006o01ieHHast aBTOperpecCHOHHast yCIOBHAS T€TEPOCKEAACTHUHOCTB ).

4. OLIEHOYHBIE CPEJACTBA M TIPUMEPHI 3AJJAHUHN [1J5 OIEHKH
PE3YJIbTATOB OCBOEHUA JUCHUIIJIMHBI
4.1 Texkymmii KOHTPOJIb



OneHka 3a Kypc CKJIaIbIBaeTCS U3 CICAYIOIINX BHIOB 3aJaHUI TEKYIIETr0 KOHTPOJIS, KaXKIbIid
13 KOTOPBIX 00JIaJJaeT CBOMM BECOM B 00IIEH cucTeme:

KoMnoHeHTBI IIpoueHT B HTOrOBOI
OLleHKe
JloMarnrHue 3a1aHus 50%
Pemenne 3amau u KEMCOB B Kj1acce 20%
['pynmoBoii mpoexT 30%

Ha kypce ucnonbssyercss 10 OamnpHas cucrema OICHUBAaHMA. 3a KaXJ0€ 3aJaHHE CTYJCHT
nonyyaet oT 1 1o 10 GamoB. MToroBerii 6amt 3a Kaaplii BUJ 33aHU PACCUNTHIBACTCS KaK
cpenHee apudmMeTHyeckoe BCeX MOITYyYEHHBIX 0aJUIOB 3a BCE 33aHUs B paMKaxX OJHOTO BHJA
(01, 02, O3). HeBblinosiHEHHOE B CPOK 3a7aHKE olieHUBaeTcs B 0 Oaios.

O6mas ouenka 3a kypc (O) paccUUThIBaeTCS Kak:

O = 01x0,5 + 02x0,2 +0O3x0,3.

Ecau no pe3yjibTaTaM TCEKYILICTO KOHTPOJIA CTYACHT HOJYYUI IMOJIOXKUTCIIbHYHO OLCHKY (He
HUKCE <<y,I[OBJI€TBOpI/ITCJII)HO»), OIICHKa 3a IPOMCKYTOUHYIO AaTTCCTALMIO BbICTABJIACTCA
ABTOMATHYCCKH.

JlomamiHue 3agaHus

[To kaxmol Teme CTyIAeHTaM OYIyT NpPEUIOKCHBI 3a/ladll Ha OCHOBE PEabHBIX JaHHBIX,
TpeOyrolie MOHNMaHHs U3YYEHHOTO MaTepualia, pelieHuid o KOAUPOBAHHUIO U MOJITOTOBKU
OTYETOB.

Pemrenne 3aaa4 u keiicoB B KJiacce

CryneHtaM OyayT TpENIOKEHBI HECKOIBKO 3aJJaHUi, KOTOphIE HEOOXOIUMO pPEIIUTh
CaMOCTOSITENTFHO UJTU B TPYIIINE U MPEACTaBUTh HA 3aHSATHUH.

I'pynmnoBoii npoekt

CTyneHThI B MaJIbIX TPYyTMax BBIMOIHSIOT MPOEKT, CBI3aHHBIN C JAHHBIMU W BKJIIOYAIOIINUN B
ceOst MpoBeIeHNE IKCIIEPUMEHTa. Pe3ybraTel paboThI HAJl TIPOSKTOM CTYICHTHI MMPE3CHTYIO B
KJ1acce.

OneHuBaroTcs:

- o0muii pe3ynbTaT pabOTHI TPYMIBI: PE3YNbTAT JOCTUTHYT B YCTAHOBJICHHBIE CPOKH,
MIPUHSUIA YYaCTHE BCE WICHBI TPYIIIBI B COOTBETCTBUU CO CBOUMU POJISIMH, PE3YJIHTATHI
MIPEJICTABJICHBI B COOTBETCTBHUH C 3aJaHHBIMU yCIOBUSIMU;

- MHJIUBHIYATBHBIA PE3yJIbTaT: CTYJACHT JCHCTBOBAT B COOTBETCTBUU CO CBOCH POJIBIO,
BKJIaJ] B pabOTy T'PYIIIBI CYIIECTBEHEH, CTYIEHT MOJHOCTHIO BIAJCeT MaTepUajoM, C
KOTOpPBIM paboTalia TPYIa, BhIPAKAeT TOTOBHOCTH JIONOJHUTH/UCIPABUTH JAPYTUX
CTYJEHTOB, YETKO OTBEUAET Ha BOMPOCHI MPEMOIaBaATENS.

[Ipe3eHTarys OIIEHNBAETCS O CIIEIYIONINM MTapaMeTpam:

- TOHUMAaHUE OMUCHIBAEMBIX MPOIIECCOB U SBJICHUI;

- TOJTHOTAa MaTepHaia, CBUICTEILCTBYIONMAs 00 OCBOSHHUH MTPEIIISCTBYIONINX KYPCOB;

- TPaMOTHOCTbH MCIOJIb30BaHUSI TEPMUHOB, OIIpeIeTICHU, (DaKTOB;

- JIOTUYHOCTH AW3aiiHa (CITyKHUT JUIS IIepeIadu COJACPKaHU);

- WUIIOCTpanuu (o0oramaroT coepkaHue);

- TOJHOTAa OTBETOB Ha BOIPOCHI IPYTHX TPYIIT U IPEIIOaBaTelIs.

4.2 IIpomMe:xyTOYHASI ATTECTALUSA



CryaeHTaM, HAOPABIIUM JOCTATOYHBIC IS YAOBJICTBOPUTEIBLHOM OIIEHKH OAJUTbI 38 TEKYIIHI
KOHTPOJIb, OIICHKA 32 TUCLUILTMHY BBICTABIISICTCS PABHOM OICHKE 3a TEKYIIHi KOHTPOJIb (CM.
m 4.1).

CryaeHTaM, MOJYYHMBIIMM HEYAOBJICTBOPUTEIBHYIO OIICGHKY IO pPE3yJIbTaraM TEKYILIEero
KOHTPOJIS, HEOOXOMMO TI0 COTJIACOBAHMIO C TPErojaaBaTeeM CIaTh OJWH MIIA HECKOJIBKO
KOMIIOHEHTOB TEKYIIEro KOHTpois. [IpemonmaBaresb BIpaBe NPEAJIOKUTh CTyICHTaM
BBINIOJIHUTh 3aJlaHUEe, HE TMOBTOPSIONICE 3aJaHHe TEKYIIEro KOHTPOJsl, HO MPOBEpSIOIIee
AHAJIOTUYHBIC 3HAHUS, YMCHHSI U HABBIKH.

4.3 Ilpumepsl 3agaHui
IIpuMepsl JOMALTHUX 3aJaHUI M 32/1a4 U1 PELICHUs B Kjacce

Hcnonp3ys NpenocTaBl€HHBIM JaTaceT (COAEP)KUT NaHENbHbIE JaHHBIE IO KOMIIAHUSM,
MaKpOMH/IUKATOPbl U OMHApHBIE UCXOJIbl), BBIOJIHUTE cleayrolue 3agauu B cpene Python
(Jupyter Notebook).

3anaua 1. PerpeccoHHBIi aHaaM3 U NTaHEJIbHbIE TaHHbIE

1) IlocTpoiiTe HECKONbKO JMHEWHBIX PErpeCCUOHHBIX MOJENIEH, IMpeacKa3bIBarOIINX
HENPEePbIBHYIO NEPEMEHHYIO IPOU3BOAUTEIBHOCTb.

2) IlpoBeaute AMArHOCTUKY JIydllleHd MOJENU: IPOBEPHTE BBHINOIHEHHE IPEAIOCHUIOK
MHK (rerepockeaacTH4HOCTb, HOPMAJIBbHOCTb OCTaTKOB, MYJIbTUKOJUIMHEAPHOCTB).
Crnenaiite BbIBOJIBI.

3) OuenHure Ty e MOJIeJb C UCIOIb30BAHUEM METOOB JUIsl IAaHEJIbHBIX JAHHBIX (MOJEIN
¢ pUKCHpPOBaHHBIMU WM clTydaitHbIME 3¢ dekramu). ObocHyiiTe BEIOOp MOAENH (TeCT
Xaycmana). CpaBHUTE pe3yJIbTaThl C IYJIOM.

3amaua 2. Kimaccudukamms

1) TloctpoiiTe Moaemns sl MPOTHO3UpPOBaHUS OMHApHOU nepemenHoi bankruptcy (1 — aa,
0 — umer).

2) OOyunTe M CpaBHUTE KaK MHUHUMYM TpPU MOJAEIH: | JOIMCTHYECKYIO PErpeccuio,
CIIy4alHbII JieC W TpagueHTHBbIH OycTuHr. [l JepeBbeB BBINOJIHUTE MOAOOD
TUIepIapamMeTpoB.

3) Ilpoananu3upyiTe W HHTEPIPETUPYUTE PE3yNbTaThl C TIOMOIIBIO  TaOIHUIIBI
conpspkeHHOCTH, KpuBoil ROC, 3nauenns AUC-ROC, rpaguka BaXXHOCTH PU3HAKOB
JUISL Ty4IIed MOJIEIIH.

3anava 3. BpeMeHHbIE psAbl U IPOTHO3UPOBAHNE
Jlnst MmakposkoHOMHUYECKOTO0 moka3arens inflation rate u3 gartacera:

1) IIpoBepbTe psa HAa CTALIMOHAPHOCTH ¢ ToMolkio Tecta ADF.

2) Ecnu psn HecTalMOHApeH, IPUBEINUTE €ro K CTAllHOHAPHOMY BUITY.

3) Ion6epute mapamerpsl u mnoctpoiite ARIMA(p,d,q) Monens. OGocHyiiTe BbIOOp
nopsnka (p,d,q) ¢ nomouisio ananuza ACF/PACF u/unu aBToMatudeckoro rnoadopa.

4) Tlocrpoiite mogens GARCH(1,1) ans psina ocratkoB ot ARIMA-monenu umm st
psizia JOXOAHOCTEH (€CIu B JAHHBIX €CTh ()MHAHCOBBIN MOKa3aTeb). Caenaite BbIBOI
0 HAINYMHU ycIOBHOM rerepockenactuuHocTd (ARCH-3¢dekra) B JaHHBIX.

5. YYEBHO-METOAUYECKOE WU HWH®OPMALIHUOHHOE OBECIIEYEHHUE
JUCHOUIIJIMHBI
5.1 JIutepatypa

1. IlonoBa, . H. Amnanu3 BpeMeHHBIX psaoB : yueOHuk it By3o / W. H. Ilomoga ;
orBeTcTBeHHBIN penakTop B. B. KoBaneB. — Mocksa : U3narensctBo FOpaiit, 2025.

2. dHemupoBa, O. A. DKoHOMETpHUKaA : Y4eOHHUK U MPAaKTUKyM Jutst By30B / O. A. Jlemunona, 1.
N. ManaxoB. — Mocksa : U3gatensctBo FOpaiit, 2025.



5.2 DyekTpoHHbIE 00pa3oBaTe/ibHbIE PecypChl
Marepuansl JUCIUILIMHBI pasMetienbl B LMS: https://l.skolkovo.ru/login/index.php.

6. JULIEH3UOHHOE U CBOBOJHO PACITPOCTPAHSAEMOE INPOI'PAMMHOE
OBECIIEYEHMUE (B TOM 4HcJIe 0T€4eCTBEHHOT0 MPOU3BO/ICTBA)

Omnepanmonnas cucrtema Simple Linux, Opayszep Yandex Opaysep, antuBupycHoe I1O
Calmantivirus.

CBoboano pacnpoctpansiemoe [10, B TOM 4uciie 0Te4eCTBEHHOTO MPOU3BOACTBA!

Odwucnsrii maket Libre Office, Okular PDF Reader, 7-Zip Apxuatop, GIMP PenaktupoBanus
¢dororpaduii, Inkscape Bexkropnas rpaduka, Blender 3D rpaduxa, Kdenlive Buneopenaxrop,
Audacity Aymuopenaktop, VLC Meauamneep, Thunderbird ITouroBsiii kmuent, Flameshot
Coznanue CKpUHIIOTOB.

T.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

VYueOHas aynuTopusl JUISI TIPOBENCHHS 3aHATHH JIGKIMOHHOTO THIA, OCHAIICHHAsS
MyJIbTUMEIUIHBIM 000pyaOBaHUEM, Y4eOHOHl MeOenbio, TOCKOM WM CO CTeHaMHU C
MapKEepPHBIM TTOKPBITHEM.

YyeOHast ayauTopus [UIsl TPOBEIEHUS 3aHATHH CEMHUHApPCKOro THMA, OCHAIIECHHAs
MyJIbTUMEIUIHBIM 000Opy/s0OBaHUEM, Y4eOHOH MeOenblo, JTOCKOM WM CO CTEHaMHu C
MapKEPHBIM MOKPBITHEM.

Aynuropust (KOBOPKHHT) JJII CAMOCTOSITEIBHONH Pa0OTHI, OCHAIICHHAs Y4eOHOW Mebenbio,
HOYTOyKaMH.

MatepuaabHO-TEXHUYECKOE 00ecTIeueHEe ayAUTOPUIA TPEeICTaBICHO Ha O(ULIMaIbHOM caiiTe
https://bbask.ru/sveden/objects/.
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