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1. IlepeyeHb MJIAHMPYEMBIX Pe3yJbTATOB 00y4eHHUSs] MO JUCHHUILINHE, COOTHECEHHBIX €
MJIAHUPYEMbIMH Pe3yJIbTaTAMM OCBOEHHUS POrPaMMbI

1.1. [Hucturumna «IIporHO3UpOBaHHE BPEMEHHBIX PSJIOB» OOECIEUMBACT OBJIAJICHUE
CJICTYIOIIMMH KOMIICTCHITUSMU
Tabmuma 1.1
Kon Haumenosanue Kon HauMmenoBanue KoMIIOHEHTA
KOMITETCHIIMM | KOMIIETEHIIMHU Kommonenra KOMITETECHIINHU
KOMIIETEHIUN
[TKC -3 Criocoben IIKC-3.1 [Tpumensier CHCTEMHBII
00OCHOBEIBATH MOAX0J, METOABl  TEOPHUH
pEelIeHUsT Ha OCHOBE MPUHATUS PEIICHUMA, METOJIbI
OLIECHKM H  aHaJu3a ONTUMM3ALUN npu

Mojenei

LICJICBBIX MOKa3aTesIeH,
MTOCTPOCHHS
IMPUMCHCHUA
AJTOPUTMHYECKUX

u

000CHOBaHHH PELICHUS

B peE3YyIbTaTe OCBOCHU NJUCHUIIIIMHBI Y CTYACHTOB HOJIZKHBI OBITh C(bOpMI/IpOBaHLIZ

Tabmuna 1.2

OTD/TO

(mpu HANTUYUU
npodcTangapra)/
npodecCuOHaIbHBIC IEHCTBUS

Kon
KOMIIOHEHTA
KOMITIETEHIIUHA

Pesynbrarel 00yueHus

O6ocHoBanue pemenuii D/6

dopMUpOBaHUE BO3MOXKHBIX
penieHuin Ha OCHOBE
pa3pabOTaHHBIX IS HHX
LIeJIEBBIX TToKa3areieit D/01/6

Anamus, oOocHoBaHue Wu
BBIOOp pemenust D/02.6

IIKC-3.1

Ha ypOBHE 3HAHUM:

3HaTh:

— OCHOBHBIC IIOHSATHS ¥ OCHOBHBIE METOJIBI
TEOPUM aHajJu3a JAHHBIX, WHTEUIEKTyalbHOU
00pabOTKK JTaHHBIX, MAIIMHHOTO OOy4YeHHs,
TEOPUM  MPOTHO3UPOBAHMS, SKOHOMETPHUKH,
MHOTOMEPHOM MareMaTu4eCKOM CTaTUCTHKH;

- cpencTtBa OW3HEC-aHATUTHUKA W OU3HEC-
MOJICJIMPOBAHUsA, aHAIM3a U MPOTHO3MPOBAHUS
BPEMEHHBIX PSAJIOB U NAHEIbHBIX JAHHBIX;

Ha YPOBHE YMEHUN:
YMmerh:

- o0OpabatbIBaTh SMIUPHUUECKHE U
HKCIEpUMEHTANIbHbIE JJaHHBIE, OCYILIECTBIIATh
npe1o0paboTKy U OUKCTKY JaHHBIX;

- WCIOJIb30BaTh  MaTeMaTHYeCKue |
MHCTPYMEHTAJbHBIE CpeACTBAa Uil  3ajad
OMmuCaHugd W MOACIIMPOBAHUA IIPOLECCOB U
CHUCTEM, 00paboTKH, aHaJIn3a u
CHCTEMAaTH3allMA PE3YJIbTaTOB HCCIICAOBAHUS
JUISL IPUHSATHS pEILICHHH;
- pazpabarbiBaTh MaTeMaTHYECKHE
MOJIeNTU IS peleHus
NPUKJIAJIHBIX 33134




2. O0beM U MeCTO AUCHUILTUHBI B cTpyKTYype OIT BO
O0beM TUCHMILUTUHBI

OO01mast TpPyI0eMKOCTh AUCIUILTHHBI COCTABIISET 4 3a4eTHBIC eNUHUIEI /144 daca.
JluCUMIUIHA peann3yeTcss YacTHYHO C TNPUMEHEHHEM JAUCTAHIMOHHBIX 00pa30BaTeNbHbBIX
texHoyoruit (manee — J10T).
JocTyn K cHCTeMe JMCTaHIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH OCYHICCTBISECTCS KaXIbIM
00y4aroIMMCs CAaMOCTOSITEIBHO C JIF000T0 YCTpOoHcTBa Ha mopTaie: https://lms.ranepa.ru/. [lapons u norux
K JTHIHOMY KaOMHETY / IpOHIITIO TIPEIOCTABIISAETCS CTYICHTY B IeKaHAaTe.

Tabnuma 2
Bun pa60TI>I TpynoeMKkocTh TpynoeMkocTh
B aKkajl. yacax B aCTPOH. Yacax
ayn./20, 10T ayr./20, 10T
O01masi Tpy10eMKOCTh 144 108
KonrakTHas padora c 53 43,5
npenogaBaresieM
Jlexun 28 21
[IpakTHuecKue 3aHATHS 28 21
JlaGopaTtopHble 3aHATHUS
IIpakTHYecKas OATOTOBKA 16 12
CamocrosiTeqibHasi padoTa 50 37,5
Kontpoip 36 27
QPOopMBbI TEKYILIETO KOHTPOJIS O/T/3an/KP
®opMa NpPOMeKYTOUHOM SK3aMeH
arTecTaunu

Mecro nucuumiaunebl B cTtpykrype OIT BO

Jucuummmaa b1.B.JIB.03.02 «IIporHo3supoBaHue BpEMEHHBIX PsIOB» OTHOCHUTCSA K
JUCLIUIIMHAM 10 BBIOOPY yueOHOro miiaHa o HamnpasieHuio «busznec-undopmaruka» 38.03.05.
[IpenonaBanne aucHUIIMHBL «MeTOABl TNPOTHO3UPOBAHMS» OCHOBAaHO HA JHUCLUIUIMHAX —
b1.0.07.05 «Teopust BeposTHOCTEH 1 MaTemMaruueckasi craructuka», b1.B.06 «Ananu3 qaHHBIX»,
b1.0.07.06 «OxoHomeTrpuueckoe MonaenupoBanue», b1.0.07.01 - «Maremarnueckuii aHanusy,
b1.B.15 «BBenenue B Hayky o naHHbix. SQL u Python», 51.B.17 «S3b1k nporpammupoBanust R».
B cBoro ouepenp oHa co371aéT HEOOXOAMMBIE MPEANOCHUIKU JUISI OCBOSHHS HMPOTrpaMM TaKHX
muciuminH, kak b1.0.21 «AHanu3 U MoaenupoBaHue OM3HEC-IPOLECCOBY. 3JHAHUS, YMEHUS U
HaBBIKY, [TOJTy4YE€HHBIE MPU U3YUEHUH AUCLUILIINHBI, UCIIOJIB3YIOTCS CTYIEHTaMU MPU BBITOJIHEHUN
BBIITYCKHBIX KBAJU(UKAIIMOHHBIX PaloT.

JucnurauHa ocBauBaeTcs ¢ MPUMEHEHHUEM dJIEKTPOHHOTO (OHJIalH) Kypea (nanee — OK)
o0mmui 00beM IUCHUIINHGI, BKItodast DK - 144/108, 00beM TUCIUILINHEI, 32 UCKIIoueHneM DK:
KOJIMYECTBO aKaJeMHUYECKHX YaCOB, BRIICIICHHBIX Ha 3aHATUSA JESKIIMOHHOrO THa — 28/21 a.u.,
3aHATUS CeMUHApCKOro Tuma 28/21 a.4., Ha cCaMOCTOSTENbHYIO Pa0OTy CTYAEHTOB 110 OCBOCHHUIO
aNeKTpoHHOTO Kypca 50/37,5 a.4. W MpOMEXKYTOUHYIO arrectanuio 36 a.d.:

JucuumimHa usyqaercs B 6-M cemecTpe 3-ro Kypca. @PopmMoil TpoOMEKYTOUHON aTTECTAIH B
COOTBETCTBHUH C YU€OHBIM IIJIAHOM SIBJISIETCS SK3aMEH.
MecTto aucunmimnsl B ctpykrype OII BO
Jucuunmmaa Bb1.B.JIB.03.02«IIporao3npoBanue BpEMEHHBIX pSAIOB» OTHOCUTCSH K
JUCLUIUTMHAM 0 BBIOOPY yueOHOTo miiaHa 1o HampasieHuto «busnec-unpopmaruka» 38.03.05.
[IpenonaBanue qucuIuinHbl «I[IporHo3upoBaHne BpEMEHHBIX PSII0B» OCHOBAHO Ha AUCIMILTMHAX
— b1.0.08.05 «Teopust BeposTHOCTEM M Maremarnueckas cratuctuka», bl1.0.23 «Ananus
nanHbix», b1.0.08.06 «Oxonomerpuka», ®T/.04 «IIporpammupoBanue Ha si3pike Python». B
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CBOIO Oyepelb OHa CO3JaéT HEOOXOAMMBIE NPEANOCBUIKM Ul OCBOEHHUS INPOrpaMM TaKHX
mucuuruiv, Kak b1.0.22 «Ananu3 u MonenupoBaHue OM3HEC-TPOLECCOB». 3HAHUS, YMEHUS U
HaBBIKHU, M1OJy4CHHbIE IIPU U3Y4EHUH AUCLHUILIMHBI, UCTIONb3YIOTCS CTYACHTAaMH IIPU BBIIIOJIHEHUU

BBIITYCKHBIX KBAJM(UKAIIMOHHBIX PaOOT.

JucuuniuHa n3yyaercs B 6-M cemectpe 3-ro Kypca.
DopMoOl MPOMEKYTOYHOW AaTTECTAIMM B COOTBETCTBUU C YYEOHBIM TUIAHOM SIBIISICTCS
3K3aMEH.

3. CoaepixaHue H CTPYKTYpPa TUCHUILIUHBI

Tabnwuma 3
Ne i/ HaumenoBanue O0beM JUCHUIITIMHBI, Yac. dopma
TeM Bcero KonrakrHas padora Cp TeKyLlero
odyyarommxcs ¢ KOHTPOJIA
npenoaaBarejieM ycneBaeMo
10 BHJIaM Y4eOHbIX cTu**,
3aHATHH MPOMEXKYT
J 3 KC | CPO | CII OYHOM
| arrecrauu
H***
OO6mas
XapaKTEPUCTHKA
Tema 1 | MeTomoB u Mojeei 6 2 4 o/T
MIPOTHO3UPOBAHUS
BPEMEHHBIX PSIOB
Tema 2 [Tpenodpadorxa 12 4 4 4 O/3an/T
BPEMEHHBIX PSIOB
IIpocTeie
Tema 3 | IIporHo3upoBanue 10 2 4 4 O/3an/T
BPEMEHHBIX PSIOB
MeTtoan!
Tema 4. CITTaKUBaHUA 12 4 4 4 O/3an/T
BPEMEHHBIX PSIOB
Ce3oHHBIC
COCTABJISIOIIIHE.
Tema 5 CrexTpanbHbIi 16 4 8 4 O/3an
aHaJIN3 BPEMEHHBIX
pSAIOB
Mognenn
Tena 6 aBTOPETPECCUU U 12 4 4 4 O/3an./KP/
CKOJIB3SIILIETO T
CpEeIIHETro
[Iporno3upoBanue ¢
Tema 7 IIOMOIIBIO 11 4 4 3 O/3an
HEHWPOHHBIX CeTen
ITpomexyTOUHAs aTTecTalus 27 2% 27 OK3aMeH
Bcero (akaa./actp. yachl): 108/8 24/18 2821 | 2/15 27/20, [108/8
1 25 1
Ipumeuanus:
KoHcynpranus k 3x3aMeHy — 2 Jaca
I/ICHOHB3yGMBIe COKpalllCHUA:
JI — 3aHaTH JeKIMOHHOrOo THMa (JIEKIMM ¥ WHBIE Yy4eOHbIe 3aHATHS, I[pelyCcMaTpHBaIOIINe

MPEUMYIIECTBEHHYIO Mepenady yueOHoM nH(opMaIiuy rne1arorndeCKuMU pabOTHUKAMHU OpPraHUu3aIul ¥ (1K)
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JMLAMH, PUBICKACMBIMU OPraHM3alieil K peaau3anud 00pa3oBaTeNbHBIX MPOTPAMM HAa HHBIX YCIOBHSIX,
obyJaromumcs) ;

I13 — npakTrHyecKue 3aHsTHs (BUIbI 3aHATHS CEMUHAPCKOTO THIIA 33 HCKITFOYCHHEM J1ab0paToOpHBIX pabor) ;
KCP — uHauBuayaibHas paboTa OOyYarOIIMXCs C MEAArorHvecKMMH PaOOTHHKAMH OpraHM3alud U (WITH)
JIMLAMH, TPUBICKAEMBIMU OPTraHHU3aIMe K pean3aiii 00pa30BaTeIbHBIX IPOrPAMM Ha HHBIX YCIOBHSIX (B TOM
YHCIIe HHIMBHIyaIbHbIC KOHCYIBTAINN);

CP — camocTosiTenbHas paboTa, ocyliecTBIsieMas 0e3 yJacTHs MeJarornuyeckux pabOTHUKOB OpraHU3alUU U
(MM) JTHL, IPUBIICKAEMBIX OPraHU3aLMeH K peaan3alui 00pa3oBaTeIbHBIX IPOrPAMM Ha HHBIX yCIOBHSIX;

CII — camonpoBepka;

CPO - camocrositenbHast paboTa 00ydaromerocs

koHTposbHbIE paboTsl (K), ornpoc (O), rectupoBanue (T). Beinonnenue 3ananus (3an)

Conep:xkanne IUCHUNIHHBI
Tema 1. O0mas xapakTepucTHKAa MeTOA0B M MojleJiell MPOrHO3UPOBAHUS BPeMEHHBIX
PSa0B

[Tonsitue «porHosupoBanue». CylIIHOCTh U COAEPKAHUE COLMAIBHO-3KOHOMUYECKOTO
IIPOTHO3MPOBaHUsA. Buapl M HazHaueHHE MPOTHO30B. lIpHMHIMIBEI COIMAIBHO-3KOHOMHYECKOIO
nporHosupoBanus. Knaccudukanus MeTonoB nmporHosupoBaHus. IloHsATHE BpeMEHHOro psja.
Mogenu BpemeHHoro psiaa. OnpeneneHue U TUIOIOTHSI BpEMEHHBIX psoB. Moaenyu BpeMeHHBIX
psnoB. CocTaBIIOIIME MOJEIN BPEMEHHBIX PsAfOB. OCHOBHBIE XapaKTEPUCTHKU BPEMEHHBIX
psanoB. ABrokoppensipoHHas —(yHkmma. OmuOku  nporrHozupoBaHus. Koppemorpammbl
BpPEMEHHOTI0 psijia. Mogens 6enoro nryma. MHCTpyMeHTanbHbIe CpeACTBA IOCTPOCHUS U aHaIu3a
BpeMeHHBIX psifoB. [lporHosmpoBanume B R, Python. bubnmorexku mnporHo3upoBaHus.
Knaccuueckue BpemeHHble psabl. CpeacTBa BU3yaau3aluid BPEMEHHBIX PSIOB.

Tema 2. [IpenodpadoTka BpeMeHHBIX PS/I0B

['papuueckue MeTonbl UCCIETOBAHUS BPEMEHHBIX PSIIOB. ABTOKOPPEISAIIMOHHAS (PYHKIIHS.
Koppenorpammsl ~ BpemeHHoro psjga. CTalnuoOHapHOCTh BpPEMEHHBIX  psAIOB.  AHamu3
CTAI[MOHAPHOCTU C MOMOUIBI0 KOoppesjorpamMM. Monenb ciay4aitHoro Omyxnanus. Kputepuu
craimonapHoctu. Kpurepuii JIptonnra-bokca. Kputepuii KPSS. [lonstie o tecre ®unnumnca-
[Teppona. Ilonsatue o Tecte Kwiatkowski, Phillips, SchmidtandShin (KPSS, 1992) na
cranuonapHocthb. Kpurepun Juxu-Oymnepa. Kpurepun cepuii. Kpurepuit ®ocrepa-Crroapra.
HcnonszoBanue craructuueckux mnaketoB R, Python, JASP, Eviews, gretl mpu ananuse
CTaIlMOHAPHOCTH BPEMEHHBIX PsAIoB. AHanu3 u 0opnrba ¢ anomanusimu. Kpurepum ['pab0Oca,
Pocuepa, Jlukcona, MpBuHa. AHanu3 npomyckoB. bopsba ¢ mpomyckamu. WHTepnonsuus u
anIpoKCUMaIusl.

Tema 3. IIporuo3upoBanne BpeMeHHbIX Psi10B

Oco0eHHOCTH MPOCTHIX METOAOB MMPOrHO3UPOBaHUs. MeToa ABYyX Todek. MeTo/| rpynoBbIX
cpenHuX Todek. IIporHo3upoBaHuEe Ha OCHOBE NOKAa3areiaedl NUHAMUKHU. ba3ucHble W LIETHbIE
MOKa3aTesu. DKCTPAINOJIALNs HAa OCHOBE IOKa3areiaed quHamMuku. 1IpornosupoBanne Ha OCHOBE
KpHUBBIX pocTa. Penienue 3aad4 npOrH03upoBaHus C MOMOIIBI METOJIa PETPECCUOHHOTO AaHAIN3A.
Perpeccnonnas monens. Kilaccmueckuii MeTon HaMMEHbBIIMX KBaaparoB. lcmosb3oBaHue
CTaTUCTUYECKUX s3BIKOB R, Python, JASP npu mocTpoeHnn perpeccuoHHbIX MOJIETEH.

Tema 4. MeToasb! Cri1a;kuBaHUsI BPEMEHHBIX PSI10B

[Tonsitne «crnaxkuBanue». Metoapl criaxuBanus. JluneliHele GUIBTPEL.  MeTon
CKOJIB3SIIIIETO cpeaHero. B3pemeHHoe criaxuBanue. I[IpuMepbl Monenel  CriIaKHBaHUS.
AnanTuBHBIE METOABI criaxuBaHus. CrilaXuBaHWE NPU HAJIMYUU TPEHJA. JKCIIOHEHIIUAIbHOE
crnaxuBanue. Merox bpayna-Maiiepa. Metoxg Xombra. Metox ETS. OcobenHocTH MeTONOB
KpPaTKOCPOYHOTO MPOTHO3UpOBaHus. MeTop criakuBanus omubok Tpurra. Meron Tpurra-Jlnua.
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Meron Yoy.
Hcnonb3oBaHuEe CTAaTUCTUYECKUX TAKETOB MPH CIJIAXXMBAHUM BPEMEHHBIX PSIOB.
CraxxuBanue ypoBHei psna B Excel.

Tema 5. Ce30HHble cocTaBiassomme. CieKTpajJbHbIH aHAJN3 BpEeMEHHBIX PS/I0B

Ce30HHBIC U IUKJIMYECKUE COCTABIISIONINE BpeMeHHOTO psia. dunbtp Xoabsra-BunTepca.
Brinenenue ce3oHHoM cocTaBistonieid. Metoabl Tpenace3onHo coctanistomeid. SENSUS 1, 1.
Tpena-uukivueckas cocTaBistomias. Boinenenue ce3oHHOM cocrapisitonied. Mcnosb3oBaHue
psaa @ypbe NpH BBIBICHUHM CE30HHOM cocTaBisomel. CrekTpanbHblii aHain3. CrieKTpaibHOe
OKHO. Mcnonb30Banre GUKTUBHBIX MIEPEMEHHBIX MIPH HAIMYUU CE30HHON COCTABIISIONICH.

Tema 6. Moaesiu aBTOperpeccuu M CKOJIb3SI1Eero cpeiHero.

Monenu aBTOperpeccuu Mmopsiika p, CKOJIB3SIIEro cpeaHero mopsiaka q. Moaens AP(1).
CgoiictBa monenu. Mogaenb AP(p). Moaenu ckonb3smero cpeanero CC(1), CC(q). Mogenmu APCC
(ARMA). Mogaenb aBTOperpeccuu - NpOMHTErpUPOBAHHOIO ckomb3siero cpeasero (APIICC (p,
g, k) — w™omenb. Hecrtammonapusie psnsl. [Ipomecc, cranMoHapHBIE OTHOCHUTEIBHO
neTepMuHUpoBaHHOTO TpeHnaa. Croxactuueckuid Tpenna. TS u DS psael. Momenn ARIMA.
Kpurepun Jluxu-®ymiepa. Pazputue u nimoctpanus tecra uku-Oymiepa U pacliupeHHOTo
tecta JJuku-Oynnepa Ha HAIMUKE EAUMHUYHOTO KOpHs. VIcronb30BaHNe CTAaTUCTUUECKUX ITAKETOB
Statistica (Eviews) mpu mocTpoeHuu Mojienel BpeMEHHBIX PSAOB, CIIIAXKUBAHUY U BHIPABHUBAHUU
BpeMeHHBIX psiioB. [lanensHbie manHbie. KonHnTerpamnus BpeMeHHBIX psiioB. JIoxkHas perpeccusi.
Kpurepuii ' penskepa. ARCH u GARH - monenu. Jlunamuueckue monenu. ADL-monenu.

Tema 7. IIporno3upoBanue ¢ NOMOIIbIO HEPOHHBIX ceTell

[Tonstue Tenzopa. llpencraBieHne BpeMEHHOTO psiia ¢ TOMOUIbIO TeH30poB. OOrmias
xapakrepuctuka keras. Keras, TensorFlow, Theano, CNTK. ®peiimBopk TensorBoard.
Busyanu3zamus o0ydenus ¢ momoibto TessorBoard. MammnHoe o0ydeHue B aHAIN3€ BPEMEHHBIX
psanoB. HeipoHHsie cetu u niryookoe oOydenue. [irydbokoe oOyueHue 1Jis 0CIeJ0BaTeIbHOCTEH.
PexyppenTtHble HelipoHHBIE ceTH. [eHepamust U BBIOOp NPU3HAKOB JUISI BPEMEHHBIX DSJIOB.
[Tpon3BoAUTENBHOCTh MOZIETIEH BpeMeHHBIX psoB. [IpakTHueckue npunoxenus. MeaunuHckue
npuJIoKeHus. BpeMeHHBIE PSJIbI B TOCYJapCTBEHHOM YIIPABIICHHUH.

4. MarepuaJjbl TeKylero KOHTPOJISA yCIIeBaeMOCTH 00y4aronuxcst
4.1. ®opMbl 1 MeTO/IbI TEKYLIET0 KOHTPOJISI YCIIeBAeMOCTH 00y4al0 M XCs

4.1.1.B xome peanuzanuu AUCUMIUIUHBI «[IporHO3MpOBaHME BPEMEHHBIX PSIOBY
HCTIONB3YIOTCSI CTIEAYIONINE METOBI TEKYILIETO KOHTPOJS YCIIEBAEMOCTH 00yUYaOLTHXCS:

Tabnuua 4.1
Tema (pazmen) ®opmbI (METO/IBI) TEKYIIETO KOHTPOJIS
yCIIEBAEMOCTH
Tema 1. OOmas XapakTepucTUKa METOAOB U o/T
MojieJIel MPOrHO3UPOBAHMSI BPEMEHHBIX PSJIOB
Tema 2. [IpenoOpaboTka BpeMEHHBIX PsiIOB O/3an/T
Tema 3. IIporao3upoBaHie BpEMEHHBIX PsIOB O/3ang/T
Tema 4. Mertonbl CriaXuBaHUS BPEMEHHBIX O/3an/T
psiI0B
Tema 5. Ce30oHHbIE COCTABJISIOLIHE. O/3ag
CriekTpajibHbIH aHaJIM3 BPEMEHHBIX PSIJIOB




Tema

CKOJIB3AIICTO CPEAHETO

6. Mopenu  aBroperpeccun U O/3an/T/KP

Tema 7. IlporHo3upoBaHue ¢ IOMOILBIO O/3an

HEUPOHHBIX CETEH

4.2. MarepuaJibl TeKyIero KOHTPOJIsl yCIIeBaeMOCTH 00y4ar0IIUXCs.

TunoBbie OLIEHOYHbIE MaTepHuaJbl 110 TEME 1

TunoBblie BOIIPOCHI JIA OIIPOCAa IO TEME 1

1.

©CoOoNO O AW

12.

B uyem 3akmrodaercs CyTh TakMX IIOHATUH, KaK «HAy4YHOE IIPEABHUIICHUEY,
«IIpEICKAa3aHUE, «IIPOTHO3»?

KakoBa posb DIPOrHO3MPOBAHMS IIPH  YIPABIECHUU COLUAIBHO-IKOHOMHYECKOU
cucremoi? IlpuBenure npumepsl

UYTo NOHMMAETCS MO/ NHTEPBAIIOM YIIPEXKACHUA?

[TpuBeauTe mpumeps! Kiaccu(PuKaus 0ObEKTOB POTHO3UPOBAHUSI.

YTo BKIIIOYAET OHATHE «ITPOTHO3UPYIOIIEH CUCTEMBI»?

Kakue ocHOBHBIE TPUHLIUIIBI IPOTHO3UPYIOLIEH CHCTEMBI?

JaiiTe onpezesieHne BPEMEHHOTO pAJa.

[TpuBenuTe npuMepsl Ki1acCu(pUKAUU BPEMEHHBIX PSIIIOB.

W3 xakux KOMIIOHEHTOB COCTOMT MOZENb BpeMeHHoro psipa? llpueenurte mpumepsl
BPEMEHHBIX PAJIOB, COAEPKAIMX TPEHM, U HUKIHYECKYIO COCTABISIONLYIO.

. HpI/IBe,I[I/ITC IMPUMCPLBI aIAUTUBHON U MYHBTHHHHKaTHBHOﬁ MoJiene BpPCMCHHOI'O psaa.
11.

JlaiiTe XapakTEpUCTUKY CIydalHOM cocTaBiswomend psana. [IpuBenure npumepsl
MOJEeJIeN CIy4ailHOM COCTaBIISIOLIEH.
HazoBuTe 0CHOBHBIE XapaKTEPUCTUKU BPEMEHHOTO pAJa.

Tect
1.Mudopmanmonnsie Kputepuu. YTO MOKHO OLIEHUTH C IIOMOIIBIO HH(POPMAIIMOHHOTO
Kputepus Akaiike?

1. cranuoHapHOCTH

2. HECTalMOHAPHOCTH

3. KauyecTBO MOJIEIU

4. omuOKM anmpoKCUMaIUi MOJIETH
5. Hanmnume aHOMANHit

2.KoMnoHeHThI MOJIENIN BPEMEHHOT0 psijia. Kakre KOMIOHEHTHI MOTYT COZIepKaTh MOJIEINb
BPEMEHHOTO psia?

1. Tpenn

CIIy4aiiHas COCTaBJIAIOIIAS
CE30HHAas COCTaBJISIOLIast
LUKJINYECKasi COCTABIISIOIIAs
aHOMaJIbHbI€ KOMITOHEHTHI
BPEMEHHAsI KOMIIOHEHTA

7. rapMOHHKa

ok wd

3.Koppenorpamma




Series y1

Lag
BBI6epI/ITe MOZCJIb BPEMCHHOTI'O psAaad, KOppeiorpaMmma Ajid KOTOpOro NpuBCACHa BbIIIC

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

2. t<-¢(1:50)
y1<-17.6-0.2*log(t)+rnorm(50,0,1.5)

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

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

5. t<-¢(1:50)
y1<-17.6-sin(1:50)+runif(50,0,2)

6. t<-c(1:50)
y1<-17.6+3.4*t+rnorm(50,0,1.5)

4 Koppenorpamma. Kakumu cBoricTBamu 00J1a1aeT MOJIETh BPEMEHHOTO Psijia, €CITU €€
KOppenorpaMma aBTOKOPPEISIIIHOHHON (PYHKITUU UMEET BH]T

Series y1
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HaJU4Yue TPEH 1A
HaJIMYHUE CE30HHOM COCTaBJISIONICH
CTaIlMOHAPHOCTHIO

OTCYTCTBHE TpEHJA
APTrOIUYHOCTHIO

agrwpnE

5.0Tnuus BpeMEHHBIX PsIIOB OT MPOCTPAHCTBEHHBIX BHIOOPOK. BriOepuTe cBOMCTBA,

OTJIMYAOIIUE BPEMEHHBIE PSJIBI OT IPOCTPAHCTBEHHOW BEIOOPKU
1.

2.

w

&

BO BPEMEHHOM psIy CYIIECTBEHEH IOPSANOK HaONIONEHUN, a B BBIOOPKE HE
CYILIECTBEHEH

YPOBHH BpPEMEHHOTO psfa H3MEPSIOTCS B KOJIMYECTBEHHOM IIKaje, a B
IPOCTPAaHCTBEHHOM BBIOOPKE B JIIOOOH IIIKaje

YJICHBl BDEMEHHOT'O Psiia U HaOIMIOIEHUS BHIOOPKH HE3aBHUCHUMBI

YJIEHBI BPEMEHHOTO Psijia B 00IIEM CITydae CTaTUCTUICCKU 3aBUCUMBI, 2 HAOTFOICHIS
HE3aBUCUMBI

YJIEHbl BPEMEHHOTO psijia HE SBISIOTCA OJMHAKOBO PACIpPEACIICHHBIMU, a
HaOJTFOJIEHUST OIMHAKOBO PACIIPEICIICHBI

HaOJIIO/IEHUsI BBHIOOPKH MOTYT OBITh OIIEHEHBI C TIOMOIIBIO CTATUCTUYECKHUX
XapaKTEePUCTHK, a BO BPEMEHHOM PSAY TaKUX XapaKTEPUCTHK HET

6.0mmbka nmporxHosa. Ommbdka Mporuo3a BeIYUCIAETCS 10 (popmyme

2 |ejl/N
rae ej - ommuobka j-ro HaOmroneHus. Kak Ha3biBaeTcs qaHHas omOka?
1. MAE
2. MAPE
3. RSME
4. MASE
5. MPE
7. Ommbku mporHo3a. OmmrodKa Mporao3a BeMUCIIETCS 110 hopmMyre
T e?/N
rae ej - omnoOka j-ro HaOmronenus. Kak Ha3piBaetcs naHHas omoOka?
1. MAE
2. MSE
3. SSE
4. MAPE
5. MASE
6. RMSE

8. [ImanupoBaHue U MPOTHO3UPOBaHUE. UeM OTIIMYaeTCs TUIAHUPOBAHUE OT
nporuo3upoBanusi? Kakumu cBoiicTBaMu 00J1a71a€T TUTAHUPOBAHUE B OTJIMYUE OT

IIPOrHO3UPOBaHUS?
1.

2
3.
4.
5

HOCHUT JTUPEKTUBHBIN XapakTep

uMeeT OOJIBLINNA CPOK

HUMEET PECypPCHYI0 00eCIeYeHHOCTh
HOCHT BEPOATHOCTHBIN XapaKkTep
IpeycMaTpUBaeT HECKOJILKO BAPUAHTOB

9. Ilporuo3upoBanue. Beibepute cBoiCTBa, KOTOPHIMH JIOJIKHO YAOBJIETBOPSATH
IIPOrHO3UPOBAHHE

1.

BEPOSITHOCTHBIN XapakTep MPOrHo3a

2. HOCHT XapakKTep UCCIIe0BaHUS
3. TOPH3OHT MPOTHO3a HE MOXKET OBITH OOJIBINE TIEPHOIA PETPOCTIEKITIH
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4. omuOKu Mporuo3a He MOryT ObITh Oosbie 50%
5. o00s3aTenbHBI HECKOJILKO BAPUAHTOB MTPOTHO3a

10. Mmonens BpeMeHHOTo psifa. CKPUNT JJIsi CHHTE3a YPOBHEH BPEMEHHOTO Psijia HIMEET BHT
y1<-17.6+3.4*t+rnorm(50,0,1.5)

y_tsl<-ts(yl,frequency = 12,start=c(2011,1))

YemMy paBeH pa3mMep BpEMEHHOTO psiga’?

11. ABTOKOppensAIuOHHAs QYHKIIS
VKaxuTe, KaKUMU CBOMCTBaMHU 00J1a1aeT aBTOKOPPEIALMOHHAs (PyHKIMS

. [ns nara, paBHOTO HYMIO (DYHKIIMS PaBHA EIUHUIIC

. [unist nara, paBHOT0 OECKOHEYHOCTH (DYHKIIHSI paBHA HYITIO

3HaueHus PyHKIMH IS JIara, paBHOTO €IMHUIIE 3HAUUMO OTIINYAIOTCS OT HYJIS
. yHKIUS YeTHas

. (byHKUIMSA HEeueTHAS

AWM R

TunoBble OLIeHOYHbIE MaTepHaJbl 110 TEME 2

TunoBbie BONPOCHI ISl ONIPOCA 10 Teme 2

1.

2.
3.

o

~

Jlaiite omnpeneneHue CTalMOHAPHOIO BPEMEHHOIO pAna. UTo NOHUMAETCS NOxA
CTAllMOHAPHOCTHIO B Y3KOM U LIUPOKOM CMBbICIIE?

Omnpenenute aBTOKOPPENSIIUOHHYIO U YACTHYIO aBTOKOPPEISIIHOHHYIO (DYHKIINH.
[IpuBenuTe npuMepsl KOPPEIOrpaMM U aHalu3a CTAIlMOHAPHOCTU BPEMEHHOTO pAjia ¢
UX TIOMOUIBIO.

HazoBuTe KpuTepuu npoBepKH CTAllMOHAPHOCTH BPEMEHHOTO Psija.

Kak mnpumensiercs kputepuid JlbtomHra-bokca mnpu mNpoBEpKE CTAMOHAPHOCTH
BPEMEHHOTO psja’?

Uro Takoe MoJielb cilydailHOro Omyxaanus. Kak mporHo3upyrorcst ypoBHU BPEMEHHOTO
psiaa ¢ ee moMous0?

HazoBute criocoOb1 60pbOEI ¢ MPOITyCKaMHU HAOTFOICHHIA.

Kak onpenenuts u 60poThesi ¢ aHoManusMu? Kakue craTUCTHUECKHE KPUTEPUH TpU
3TOM UCNONb3YyI0TCA?

3agaHus 1Mo Teme 2.
3ananue 1. CranroHapHbIi BpeMEHHOU psil. Moienu BpeMEHHBIX psI0B.
JlaHa Mozens BpeMEHHOTO psiaa.

Yi =

12,3 -3t + Zcosz—nt —3sin@t +&;
T T

g, > N(0,3);
CuHTe3upoBath psij M0 3a/1aHHON MOJIETH.
ITpoBepHUTh CTalMOHAPHOCTh BPEMEHHOIO Psiia IO CTATUCTUYECKUM KPUTEPHSIM

y(®)

25,17

25,14

23,55

25,74

24,66

25,57

24,00

[e<2NN N I Ko N U, T IS SN LOS I  \O  E K

24,01
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9 2427
10 23,16
11 24,53
12 25,54
13 24,79
14 24,66
15 25,55
16 24,33
17 26,44
18 24,99
19 23,36
20 27,27

Tect
1. Kputepuu oOHapy)eHHs BEIOPOCOB
VYKaxuTe, Kakie KpUTEPUU UCIIONB3YIOTCS JIJIsl BBISBICHUS aHOMAJHiA?
Kpurepwnii [pab0ca
Kputepuii Pocuepa
Kpurepuit KPSS
Kpurepuit Jlukcona
Kpurepuit bokca-Ilnpca

g~ E

2. Kpurepuii KPSS
Kpurepuii KPSS npennasnauen ...
1. npoBepku HYIEBOI THUIOTE3bI O TOM, YTO BPEMEHHOU psJl He ABsgeTCs TS-cTalmoHapHbIM

pAIOM

2. TPOBEPKH HYIEBOH THIOTE3BI O TOM, YTO BPEMEHHOU psij siBisieTcst TS-cTannoHapHBIM
pAIOM

3. TPOBEPKH HYIIEBOW THUIOTE3BI O TOM, YTO BPEMEHHOM psifl He siBisieTcs: DS-cranmoHapHbIM
pazroM

4. TIpOBEpPKH E€JUHUYHOM THUMOTEe3bl O TOM, YTO BpPEMEHHOW psjx He sBiserca DS-
CTAI[MOHAPHBIM PSIIOM

5. TMpOBEpPKH HYIEBOH THUIIOTE3Bl O TOM, YTO BpeMEeHHOH psan He ssisercs TS u DS-
CTAI[MOHAPHBIM PSIIOM

TunoBbie OLIEHOYHbIE MaTepHuaJIbl IO TEME 3

Tunosbie BONPOCHI 1JIs1 ONIPOCa 1O Teme 3

1. B 1ueM 0cOGEHHOCTH MPOCTHIX METO/IOB MTPOTHO3UPOBAHUS?
2. Kakue HegocTarku METOAOB MPOCTOM SKCTPATIONSIIUN?
3. Kak ocymiecTBisieTcss mporHo3upoBaHUE Ha OCHOBE METO/IA JABYX KpailHUX TOYEK,

METOAAa CpCAHUX TPYIIITOBBIX TOYEK? CpaBHI/ITe JaHHBIE METOAbI. YKaXKMTE€ MX JOCTOMHCTBA U
HEOOCTAaTKH.

4. HazoBure mnokazarenn pauHamuku. Kak HaxomdTcs cpeaHue IoKasareneit
JTUHAMHUKHA?

5. Kak wucnonp3oBare METOABl PETPECCMOHHOIO aHalW3a IMpPU PEIICHUH 3ajad
MIPOTHO3UPOBAHUsA?

6. Kakue npo6ieMbl BO3HUKAIOT MPHU PELLICHUH 3a/1a4U TPOrHO3UPOBAHUS C TIOMOIIIBIO

METOJIOB PErpecCHOHHOT0 aHanm3a?

13



7. Kak wncnosnp3oBaTh METOABI PErpEeCCMOHHOTO aHalu3a TpU PEUICHUH 3ajad

IIPOrHO3UPOBAHUS?

8. Kakue npo6iaeMbl BO3HUKAIOT IPU PELLICHUH 3a/1a4d IPOrHO3UPOBAHHUS C IIOMOIIbIO
METOZ0B PErPECCUOHHOIO aHaau3a’?

9. Ha3zoBure 0cOOEHHOCTH perpecCHOHHON MOJIENN IIPOTHO3UPOBAHUS.

10. [TpuBenuTe mpuMepbl BO3MOXHOCTH HCIIOJIb30BaHUSI PETPECCUOHHBIX MOAEIEH B
SKOHOMHUKE.

11. Jaiite 001IyI0 XapaKTepUCTUKY METOa HAMMEHBIINX KBAIPaTOB.

12. Kakue orpaHudeHuss ¥ JONYyLIEHHs] NPUHUMAIOTCS MPH HMCIOJIb30BAHUU METOJA
HaMMEHBIINX KBAJIPATOB ISl OLIEHKU KOA(PPHUIIMEHTOB YpaBHEHUS perpeccuu?

13. Kak  uHTEepmpeTupyroTcs  mapaMmeTpbl  NpPOCTOM  JIMHEHHOHW  MoOjeNu
IIPOrHO3UPOBAHUS?

3aganuda mo reme 3.
3aganue 1.

ITocTpouTs JIMHEWHBIE MOJEIN JMHAMUKHA METOIaMHU JIByX KPalHMX U ABYX CPEJHUX TOYEK
JUIsl BpEMEHHOTO psijia

45 48 50 47 51 53 54 54 59 40

46 43 43 40 39 35 35 36 35 33

29 28 25 27 25 22 9 7 23 22

17 21 24 14 19 29 26 25 24 25
Tect

1. AGCOITIOTHBIH TPHUPOCT

BpeMeHHOU psij 3aJ1aH II0CIIE0BATEIbHOCTHIO
y<-¢(9,12,16,21,22,25,28,29,33)

Yemy paBeH cpeqHuil aOCOMIOTHBIN MPUPOCT?

2. HTepnonsuuOHHbINA MOJIUHOM
3aaHbl 3HAYEHUSI YPOBHEW BPEMEHHOTO psiia

Y I
I I
MOJIMHOM KaKoro Mopsika OyAeT HHTEPIOIUPOBATh JAHHBIE TOUKH?

3. Untepnonsims
3aaHbl 3HAYCHHS YPOBHEH BPEMEHHOTO psa

L d o 2 4
Ly 4 6 19

quy paBHO alllIPOKCUMHUPOBAHHOC 3HAUYCHUC (I)YHKI_[I/II/I AJI1 MOMCHTAa BPEMCHH PAaBHOI'O 3
IIPpU UCITIOJIB30BAHUH MHTCPIIOIAITMOHHOI'O moJimHOMa ?

4. KaHOHUYECKUN OJIHHOM
3aiaHbl 3HAYEHUsI YPOBHEW BPEMEHHOTO psiia

Y I
I I I

14



Yemy paBeH K03 GHUIHEHT npH t"27

5. Koaddunuent pocra

BpeMmeHHOI# psij 3a/1aH OCIIEA0BATEILHOCTHIO

y<-¢(9,12,16,21,22,25,28,29,33)

Yemy paBeH cpeauuii kodpunmeHt pocta? OTBET OKPYIIMTH ¢ TOYHOCTBIO JI0 JBYX 3HAKOB

OCJIE 3aIITON

6. Kpussie pocra
Bpemennoii psii 3a1an Tabnuien

t1 0 1 2 3 4 5 6 7 8

yi 39 49 48 42 28 24 22 20 16

Hcnone3ys MeTon AByX KpaHUX TOYEK OMPENEUTh MPOTHO3UPYEMOE 3HAYEHUE YpPOBHS

BPCEMCHHOTI'O psaa Ha OJWH 1Iar.

Hcnone3ysa nHHEWHOE ypaBHEHHE KPUBOM pPOCTa, KOTOPHIE OMPEIENSIOTCS C MOMOIIBIO

KJIACCHYECKOTO METO/la HAaUMEHBIINX KBAaJpPaTOB, HAWTHU IMPOTHO3UPYEMOE 3HAYEHUE YPOBHS
BPEMEHHOI'0 psijia Ha OJUH LIar. 3Ha4Y€HHE OKPYIIIUTh C TOYHOCTBIO 10 JBYX 3HAKOB ITOCJIE 3aISTON

7. MeTon ABYX KpailHUX TOUEK

BpemenHoii psij 3aan Tabauieit
ti 0 1 2 3 4 5 6 7 8

yi 40 50 48 42 28 24 22 20 16

Hcnons3ys mMeTon IByX KpalHUX TOYEK ONPENECIUTh NPOTHO3MPYEMOE 3HAYEHHUE YPOBHS

BPCMCHHOI'O psAda HAa OAWH HIar

8. IIporuo3upoBaHye ¢ IOMOIIbIO a0COIIOTHOTO IPUPOCTA

BpemenHol psia 3a1aH OCIIEI0BATEIBHOCTHIO

y<-¢(9,12,16,21,22,25,28,29,33)

Yemy paBHO NMPOTHO3UPYEMOE 3HAYEHHE YPOBHS BPEMEHHOIO psJia IpU MPOTHO3E Ha JBa

11ara, €CJIy JJIsl 3TOTO UCTIONIb3YeTCsl CpeIHUIM aOCOMIOTHBIM IPUPOCT?

9. IlporHo3upoBaHue ¢ HOMOLIbIO KO3 duuneHTa npupocra

BpemenHol psia 3a1aH OCIIEI0BATEIBHOCTHIO

y<-¢(9,12,16,21,22,25,28,29,33)

Uemy paBHO MPOTHO3UPYEMOE 3HAYEHHE YPOBHS BPEMEHHOIO psAZa, €CIU HCIIONIb30BaTh

cpeanuit ko3pduument pocra? Ilpu pacuere ncnonb3oBaTh 3HauyeHHe koddduuumeHra pocra,
OKPYIJIEHHOE C TOYHOCTBIO JI0 JIByX 3HAKOB Moce 3ansaToi. OTBET OKPYIVIUTD JI0 LEbIX.

TunoBble OLIEHOYHbIE MaTepHuaJbl 110 TEME 4

TunoBblie BOIIPOCHI IJIA OIIPOCA IO TEME 4

1.
2.
3.

N ok

Yro Takoe «crnaxuBanue»? Ero nenu.

Yro takoe ¢punsTp? Monens ¢uibrpa.

Merton ckosb3simero cpeaHero. JIOCTOMHCTBa M HEAOCTaTKM METO/A CKOJB3SILEro
CpenHero.

Yro Oyzner ¢ pe3ynbTaraMu CIIaKUBaHUs, YBEJIHUUTH pa3Mep OKHA CIVIaXKUBaHUS ?

J1J1s1 9ero MCIob3yITCsl B3BEIIICHHBIE METO/IBI CIITAKHBAHMUS !

B kakux ciaydasx HMCIOIB3YIOT METO/bI alalITUBHOTO CITIAXXHBAHUS?

Kak o1eHuTh Ka4eCTBO CTITaXMBAHMUS?

MeTo/ 9KCIOHEHIMAIBHOTO crmaxuBaHus. OT yero 3aBUCHT BBIOOp mapamerpa (puisTpa
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IIPH SKCITOHCHIIMATHLHOM CIITa)KUBAHUU?
9. HazoBure Bapuanthsl mozeneit ETS

3amanuda nmo teme 4.
3aganue 1.CrnaxuBaHue BpeMeHHBIX psiioB. [Ipumep 3anaun. BuIOMHUTH CIila’kuBaHUE
BPEMEHHOI'0 psiJia METO/IOM CKOJIB3SIIIEr0 CPEIHErO JJIsl OKHA PABHOTO TPEM, IISITH, CEMHU.

Jlara 30J10TOBAJIIOTHBIE PE3EPBBI
0 182,2
7 182,3
14 184,6

21 185,2
28 188,2
35 188,5
42 194,2
49 195.,4
56 195,6
63 197,9
70 201,7
77 204,1
84 2044
91 205,9
98 208,1
105 212

112 217,1
119 225,7
126 231,1
133 236,1
140 236,7
147 2433
154 247

161 2479
168 246

175 247,2
182 250,6
189 253,2
196 255,7
203 262,9
210 265,6
217 266,9
224 277

231 275

238 258,5
245 260,4
252 260,7
259 259

266 261

273 266,6
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280 267,9
287 266,5
294 2673
301 269,1
308 2742
315 277

322 278.,9
329 283.4
336 290,1
343 2938
350 2958
357 2992
364 303

371 303,9
378 301,7
385 302,7
392 303,8
399 304,6
406 309,5
413 3112
420 311,1
427 3153
434 3173
441 321,7
448 332,6
455 338,7
462 3463
469 356,6
476 361,2
483 369

490 3721
497 386,3
504 3943
511 4022
518 403,6
525 406,5
532 405

539 406,6
546 406

553 408,4
560 4112
567 413,1
574 4173
581 416,8
588 420,2
595 414,7
602 413,8
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609 416
616 417,1
623 420,9
630 4225
637 425,1
644 424.8
651 434

OL[GHI/ITB KaueCTBO CIVIa)KMBaHU. BEIIIOIHUTE MCIMAHHOC CITTa’)KMBAHUC

Tect
1. ( - BBIOEpHUTE OAMH BapHAHT OTBETA)

TeHnaeHIUs BPEMEHHOTO Psiia XapaKTepU3yeT COBOKYITHOCTh (DaKTOPOB, ...

OKa3bIBAIOIINX CE30HHOE BO3JICHCTBHE

HE OKa3bIBAIOIIUX BIUSHUE HA YPOBEHB Psia

OKa3bIBAIOIINX CTMHOBPEMEHHOE BIIUSHUE

OKa3bIBAIOIINX JIOJITOBPEMEHHOE BIUSHUE H (DOPMHUPYIOIMUX OOIIYI0 JHHAMHKY

U3y4aeMOro MoKa3arelis

1.
2.
3.
4

2.

( - BpIOEpUTE OJMH BapUAHT OTBETA)

Iloxg aBTOKOppeHHHHeﬁ ypOBHeﬁ BPEMCHHOTI'0O psa NoApa3zyMeBaCTCA 3aBUCUMOCTD MEKAY
MOoCJICA0BATCIbHBIMHA YPOBHAMU pAda:

1.
2.
3.
4.

JIeTepPMUHUPOBaHHAs
KOpPEIALNOHHO—(pYHKIIMOHAIbHAS
KOppesLUOHHAs
(yHKIMOHAIbHAS

3. BbIBEPUTE HECKO/IbKO BapuaHTOB OTBETa)
Komnonentamu BpeMeHHOTO psiJia SBISIOTCS:

1.
2.
3.
4.

KO3 PUIIUEHT aBTOKOPPEIISIIUI

nar

TPEeH]T

MUKJINYecKast (Ce30HHas1) KOMITIOHEHTa

4.B CTAallMOHAPHOM BPEMCHHOM pAAC TPCHAOBASA KOMIIOHCHTA ...

1.

2.
3.
4

MMeEET JIMHENHYIO 3aBUCUMOCTb OT BpEMEHU
MMEET HEJTMHENHYIO 3aBUCUMOCTb OT BPEMEHU
OTCYTCTBYET

IIPUCYTCTBYET

5.. Tlepuion pszia. exeMecsdHbIE JaHHBIE TI0 poXkaaeMocTH B T. Hpio-Kopk, coGpaHHbIe B IIepHo
c stHBaps 1946 r. mo nexadbppb 1959 r. mpencraBieHsbl B BUAE BpEMEHHOTO psijia.

[Tpumep 3ammcTBOBaH U3 3nekTpoHHo KHUTHM A Little Book of R for Time Series u
WCXOJ/IHBIE JJaHHBIE MOXKHO 3arpy3uTh ¢ caiita mpod. Poba Xunamana (Rob J. Hyndman)

Cxpunt [uig paboThl C HUIM UMEET BHL:

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

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

birthstimeseries

head(birthstimeseries)

UeMmy paBeH nepuoj Ce30HHOM COCTaBIAONIENH BpeMeHHOTO psijga? OTBET AaTh YUCIOM

6. [Tapametp dpunpTpa
VYkaxxuTe Kakoi mapameTp UCIOIb3yeTcs B QUIBTPE MPOCTOTO IKCIIOHEHIIMABEHOTO CITaKUBaHUS

1.
2.

pa3Mep OKHa
anbda
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3. Oera
4. ramma
5. mcu
7. IIpocTO€ SKCIOHEHMAIBHOE CITIaXKUBAHUE
Kakumu cBoiicTBamu 065aaet GuibTp NPOCTOrO IKCIOHEHIIHAIBHOTO CIIIAXKUBAHUS?
1. BpemeHHOI psia cunTaeTcs cTallMOHAPHBIM. TpeHa OTCYTCTBYET
2. llpu onpeneneHUH CIIAXKEHHOTO 3HAYEHUS YUUTHIBAIOTCS BCE IPEIBIYIINE YPOBHU
BPEMEHHOT'0 psiia
3. Bec kaxaoro mnpeaplaylIero 3HaYeHUs YPOBHS BpPEMEHHOTO psiia MEHBIIE Ha
BeuuuHy o 1-a)
4. Bec kaxa0oro mnpeablAylIero 3HA4YeHHs] YPOBHS BPEMEHHOTO psiia MEHBIIE Ha
BEJIMUUHY O
5. IlporHosupyemoe 3Ha4deHHE YPOBHS BPEMEHHOIO psiia 3aBHCUT OT IMapaMmerpa
¢ubTpa
8. ®unbTp bpayna-Maiiepa
CKONbKO ypaBHEHHH 3a7al0T MOBEJCHHE (MIBTPa AKCIOHEHIMAIBHOTO CIakuBaHus bpayna-
Maiiepa, eciu criakuBaeMblil QUIBTP COAEPKUT KyOMUECKUI MOIMHOMHUAIBHBIN TpeHa?

1.1
2. 2
3.3
4. 4
5. 5

9. OUABTP CKOJIB3SAIIETO CPETHETO
Kakumu cBoiicTBamMu 00s1a1aeT (GUIBTP MPOCTOTO CKOJIB3SIIETO CPETHETO?

1. crmaxxuBaHHME MPOU3BOAUTCS HA IICHTP OKHA CTIIAKWBAHHS

2. KaxJoe HaOJIIoIeHNE NMEET ITOCTOSHHBINA BEC

3. Bce HaOMIOIEHUS 3aBUCUT OT €T0 MOJIOKCHHS B OKHE (DUITBTpa

4. (uabTp HE MO3BOJSET BBIYUCIUTH 3HAUYEHUS IS MEPBBIX U TMOCIECIHUX 3HAYCHUN

BPEMEHHOTO psijia

5. crmaxuBaHWE MPOU3BOAMTCS HA MPABBIA Kpail puibsTpa
10. AgnuTuBHAs MOJEIND CITIaKUBAHUSA
Pan 3aman mocnepoBarensHOCTRIO y<-¢(10,12,11,13,14,13,17,16,19,19,22, 24). Yemy paBHO
MPOTHO3UPYEMOE 3HAYEHHE YPOBHSI BPEMEHHOTO psiia Ha ofguH wmar nporHosa? [lpu pemenun
3a/1a4¥ MPOTHO3UPOBAHMS MCIOIB30BaTh (YHKIMIO ets. lcronb3oBarh MOAENb C aAUTUBHBIM
TPEHJOM M aJJAUTHUBHON MOJENBIO0 CiIydailHOW cocTaBistomeid. OTBET OKPYIIUTh C TOYHOCTBIO
OIHOTO 3HAaKa MOCJIC 3aIsIToi

11. Jucnepcus dpunbrpa

Hucnepcust cralluOHapHOTO BpeMEHHOro psna paBHa 20. YUeMy paBHa gucnepcHs Cria)keHHOTO
psAla B MPHU KCIIOIB30BAHUU MPOCTOTO SKCTIOHEHIIMAIIBHOTO CIIAXKUBAHUS, €CIIA €ro MapaMmeTp
paBeH 0,33? OTBeT AaTh C TOUHOCTBIO JI0 LENBIX

12. IIporuosupoBanue. Psn 3agan nocnenosarensHocThio y<-¢(10,12,11,13,14,13,17,16,19,19,22,
24). Yemy paBHO NPOTHO3UPYEMOE 3HAYCHHE YPOBHS BPEMEHHOIO psifia Ha OJUH LIar MporHo3a?
[Tpu pereHNy 3a/1auu MPOTHO3UPOBAHUS UCIIONB30BaTh (DYHKIIHIO ets. Bua Momeny He yKa3bIBaTh.
OTBeT OKPYIIIUTH C TOYHOCTHIO OTHOTO 3HAKa MOCIIE 3aMsITON

13. ®unpTp B3BEMICHHOTO CKOJIB3sIMIEro cpennero WMA

Haiitu crnaxkenHoe 3Hauenue Quiasrpa WMA. ecnu pa3Mep OKHa CIVIa)XKMBaHUS paBeH S5, a
3HAYEHHUs psijia IPUBEIEHBI B Ta0NINLE
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NEEEE

Cra)xuBaHME BBITIOJIHUTE Ha MPaBblid Kpan

dopmyrna GuiIbTpa UMEIOT BHT
s=Sum(wi*yi)/Sum(wi)

14. ®unerp critaxkuBanus Xoasra-Bunrepca

Psin 3aman mocnenoBarenbHOCThIO Y<-¢(10,12,11,13,14,13,17,16,19,19,22, 24).

Pemena 3amaua punsrpanuu ¢ momoIiso Merona Xonbra-Bunrtepcea. 3agady pemmts B RStudio.
[Tpu ee pemieHnn BUJI MOJIENH HE 3a/1aBaTh. YemMy paBHO 3HaueHUE UH(GOPMAIIMOHHOTO KPUTEPHS
Akaiike. OTBeT AaTh ¢ TOYHOCTHIO OHOTO 3HAKa MOCIIE 3aMsTOM

Tunosblie OlleHOYHbIE MATEPHUAJIBI IO TEMeE 5

1. Kakumu nmapameTpamMu MOXKHO XapaKTepU30BaTh CTAI[HOHAPHBIA NEPHOIUUCCKUMI
BpPEMEHHOU psin?

2. Kak BbIIamuT Monens MepuoAnYecKOro BPEMEHHOTO psijia, COAEPIKAIIEero BE
TapMOHUKH, €CIIM OHA MPECTABJICHA C IOMOIIBIO TPUTOHOMETpUIEeCcKoro psina Dypre?

3. Kaxk monTBepskaaeTcst Ham4ue Kojae0aTeIbHOro Mporecca BO BpEMEHHOM psizie?

4. Kak BBISIBUTH TapMOHHYECKYIO COCTABISIOUIYIO C TOMOIIBIO KOPPEIOrpaMMBl,
HepHOIOTPAMMBI U CIIEKTPOTPAMMBbI?

5. Jiis gero ucmonb3yercsi CreKTpaibHOe OKHO? Ha3oBHWTe BHIBI CHEKTpPAIBbHBIX

OKOH. UeM OHM OTINYAIOTCS ApYyT OT I[pyra?
6. CpaBHI/ITe ANJUTUBHYIO n MYJIBTUILIMKATUBHYIO CC30HHBIC
COCTABJAOIIUE BPEMCHHOI'O psaa.

3amanuda mo teme 5.
3aganue 1. Ce30HHBIE cOocTaBisAIONIME BpeMeHHoro psaa. [Ipumep 3agaun. [loctpouts
MOJIeTIb BPEMEHHOTO PsiJia C YU€TOM CE30HHOM COCTaBIISIONIEH.

KBapTaJj y
1 5,40
2 3,54
3 4,49
4 7,15
5 9,40
6 10,97
7 1,13
8 5,13
9 11,19
10 7,63
11 5,82
12 4,52
13 731
14 9,84
15 5,85
16 3,36
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TumnoBble OLIEHOYHbIE MaTepHaJbl IO TEME 6

Tunosbie BONPOCHI I ONPOCa 1Mo TeMe 6

1. Uro mnpencTaBisIOT aBTOperpeccMoHHblie Mozenu? KakoBa wux cCymHOCTh U
BO3MOKHOCTH TPUMEHEHHUsSI TMPU MPOTHO3UPOBAHUM PAZTUYHBIX COLMAIBHO-IKOHOMUYECKHUX
MpOIECCOB?

2. Maiite xapakrepuctuky AP(1) moneneii. HazoBuTe ycioBusi CTallMOHAPHOCTH JUISL
Takux mozenen. Kak mpoBepsieTcst CTAllMOHAPHOCTh TaKUX MOAENen?

3. Haiite  xapaktepuctuky  AP(2) wmopeneir.  Copmynupyiite  ycioBus
CTaIlMOHAPHOCTH TakuxX mojenei. Kak omenuBarorcs mapamerpsl moaenu AP(2)?

4, B uem cyTh Mopenei ckonb3smiero cpennero? Kakosa cdepa ux nmpuMeHeHus?

Jaiite xapakrepuctuky moneineit CC(k).

3aganug o reme 6.
3ananue 1. Monenu ARIMA. Tlpumep 3anaun.

[Toctpouts Mmozgenb ARIMA mist BpeMEeHHOTO psijia

Date Electricity
01.01.1993 126,5
01.02.1993 119,4
01.03.1993 114,2
01.04.1993 100
01.05.1993 80,8
01.06.1993 89,1
01.07.1993 96,1
01.08.1993 104.,4
01.09.1993 114,1
01.10.1993 133
01.11.1993 123,1
01.12.1993 145
01.01.1994 138,7
01.02.1994 135,5
01.03.1994 133,8
01.04.1994 130,5
01.05.1994 104,8
01.06.1994 111,8
01.07.1994 112,6
01.08.1994 134,2
01.09.1994 137,9
01.10.1994 133,6
01.11.1994 131,1
01.12.1994 147,3
01.01.1995 133,6
01.02.1995 133.4
01.03.1995 131,6
01.04.1995 119
01.05.1995 91,9
01.06.1995 108,3
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01.07.1995 169.,9
01.08.1995 188,2
01.09.1995 1904
01.10.1995 194,1
01.11.1995 156,5
01.12.1995 178,7

Bri6parb nmapameTpbl BpeMEHHOTO psifia

KonrtpoJabnasi paéora nmo teme 6.
JlaH BpeMeHHOH psij

T'ox Yposens psiga
1 3,5
2 7
3 12,5
4 5
5 7,5
6 5
7 9,5
8 11
9 5,5
10 10
11 7,5
12 15
13 12,5
14 10
15 7,5
16 12
17 15,5
18 20
19 8,5
20 12
21 12,5
22 16
23 20,5
24 15
25 17,5
26 15
27 20,5
28 24
29 15,5
30 17
31 14,5
32 23
33 26,5
34 20
35 19,5
36 21
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37 27,5
38 29
39 19,5
40 25
41 19,5
42 31

1. UccnenoBarh cTallMOHAPHOCTH BPEMEHHOTO PsiJia 10 CTATUCTHYECKUM KPUTEPHUSIM

2. BBINOIHUTH CIITAXKUBAHUE CKOJIB3SIIIIUM CPEAHUM

3. BBINOTHUTH 3KCIOHEHIIMAIBHOE CIVIA)KMBAHUE C YYETOM TPEHIA

4. BeISBUTD aIATUBHYIO CE30HHYIO COCTABJISIONIYIO IIPU YUCIIE CE30HOB, paBHOM 4

5. Tloctpouth Momenb TpeHIa+ Ce30HHOW cocTaBistomeld. OIIEHUTh OIUOKY
anmpoKCUMAaIuu

6. [Toctpouts mogenr ARIMA(1,1,0)

Tect
1. Moneau ARIMA
Koppenorpammsl aBTOKOPPEISIIIHOHHON M 9aCTHOW aBTOKOPPEISIIIMOHHON (PYHKITUH UMEIOT
BU/I:

Series y.arima

0|0

ACF

04
1

T T T T
0 5 10 15

Lag

Series y.arima

04

Lag

2. yI(a)KI/ITC, K KaKOMYy KaKou MOZICIIBIO OITMCBIBACTCS BpeMeHHOﬁ pAn
- ARIMA(1,0,0)
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- ARIMA(1,1,0)
- ARIMA(0,0,1)
-  ARIMA(2,0,0)
- ARIMA(1,0,1)
3. Moznear SARIMA
Bpemennoii psiz 3aan ¢ moMomipio GyHKIui
y<-c(8,8.2,6,6.7,9.1,9.6,7.5,7.6,11,11.8,9.1,9.9,12.8,13,9.6,9.8)
y.ts<-ts(y,frequency = 4)
Onpenenutb BUJ MOAENH, KOTOpass OyaeT ompeleieHa MpU aBTOMaTHUYECKOM BBIOOpE
byHKIIH
- ARIMA(1,0,0)(0,1,0)[4]
- ARIMA(1,0,0)(0,1,0)[12]
- ARIMA(1,1,0)
- ARIMA(1,0,0)(0,0,1)[4]
- ARIMA(1,1,0)(0,1,0)[4]
4. OnuHOYHBIN KOPEHB
C moMoIIpI0 Kakoro KpuTepus aHAIU3UpyeTcs MpodiieMa eIMHUYHOTO KOpHS?
- Kpurepus Juku-Oymiepa
- Kpurepus JIstounra-bokca
- Kpurepus KPSS
- Kpurepus Xonbra
- Kpurepus Kpackamna
5. CuHTE3 BpEMEHHBIX PSJIOB
BpemeHHO psi CHHTE3UPOBaH C TOMOIIBIO MPEII0KEHUS
t<-c(1:100)
y3<-4+0.3*t+arima.sim(n=100,list(ma=-0.7,ar1=0.7,ar2=0.3))

BrinonHuTs NPOBEPKY JAHHOTO Psifia HA €AMHUYHBIE KOPHU MO KpuTepuio Juku-dymnepa.
Onpenenuty Habmonaemoe 3HadeHue kputepus Huku-Oymnepa u kpurepus KPSS. 3nauenus
KPUTEPHUEB ONPEETUTH A0 LEI0TO0.

- ADF=-7; kpss=2
- ADF=-1; KPSS=3
- ADF=0.2; KPSS=1

6. Koaddunment aprokoppessiiiuu. Mojens BpeMeHHOTo psifa umeeT Buf yt=0,7yt-1+¢t

Uemy paBeH k0d(h(PUIIMEHT aBTOKOPPENSAUU MepBOro mnopsaaka. OTBET JaTh ¢ TOUHOCTHIO
JIO OZJHOTO 3HaKa ITOCJIE 3ansATON

7. Illporno3upoBanne ARIMA

BpemeHHOU psl 3a71aH OCIEN0BATEIBHOCTRIO 3HAYEHNUN €T0 YPOBHEN

y<-¢(6,7,7,8,9,8,10,9,11,10,12)

BrinonHuTe MPOrHO3UPOBAaHKUE YPOBHS BPEMEHHOIO PAJa HAa OJMH LAl C IIOMOLIBIO MOJEIU
ARIMA(1,1,0). OTBeT gath ¢ TOUHOCTHIO JI0 [EJIOTO 3HAYEHUS

8. XapaKTepuCTUIECKUE KOPHU

Uemy paBeH XapaKTEpUCTUUECKUN KOPEHb MOJIEIIU, €CIIM OHA UMEET BU]L
yt=0,7yt-1+st

OTBeT Jarh C TOUHOCTBIO 10 OJTHOTO 3HAKA MOCIE 3aMsITON

TunoBble OlleHOYHbIE MATEPUAJIBI IO TeMe 7

Tunosbie BONPOCHI JIs ONPOCa 1o Teme 7
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1. Jlaiite onpenenenue TeHzopa. [IpuBeauTe mpumMepsl TEH30POB.

Kak ¢ moMmo1ipio TeH30pOB MPENCTaBUTh MOCIEA0BATEILHOCTh U BPEMEHHOM
pan?

HazoBuTe maremarnueckue onepanuu Haj TEH30paMu

Uto Takoe peKyppeHTHasi HEUPOHHAsI CETh?

Kak 3anaercs pexkyppeHTHbIi cioii B Keras?

JlaiiTe  XapakTepUCTHKY HPOrPaMMHBIX CPEICTB, HCIOJb3YyEeMBIX MpH
MOCTPOCHUH ceTeil Tybokoro oOydenus. OxapakTepusyilTe MNPOrpaMMHO-
anmaparHbIi CTEK MOAJECPIKKHU TTyOoKoro obyuenus B Python

N

ouhs®

3amauusd 1mo Teme 7.

3amanwue 1. [Iporao3upoBaHue ¢ MOMOIILI0 HEHPOHHBIX ceTeil. MccaenyiiTe HaOOp TaHHBIX
electricity.txt. Jlannblii ¢ailn MOXXKHO 3arpy3uTh ¢ perno3utopus nmocrasmuka Ha GitHub
https://github.com/laiguokun/multivariate-time-series-
data/raw/master/electricity/electricity.txt. ~ Ilpm  pemeHum  3amaud  KCIIOJIB30BaTh
pexomenaanuu O.Humbcen. [IpakTudeckuili aHanu3 BpEMEHHBIX PSAIOB: MPOTHO3UPOBAHUE
CO CTAaTUCTUKOM W MalIMHHOE O0y4yeHue. Marepuai mo JaHHON KHUTE MOXHO CKayaTh 1O
aapecy: http://www.williamspublishing.com/Books/978-5-907365-04-9.html

5. OueHoYHbIE MAaTEPHAJbI IPOMEKYTOUHOM ATTECTALMH MO TUCIUIIHHE

5.1 Dk3amMeH NPOBOAUTCH C IPMMEHEHUEM CJICAYOIIMX MEeTOA0B (CpeacTB):

DK3aMeH MPOBOAUTCS B KOMITBIOTEPHOM Kiiacce B ycTHOH (opme. Bo Bpems sk3ameHa
IpoBepsieTCsl YpoBeHb 3HaHWH 10 «lIporHo3upoBaHNEe BPEMEHHBIX PSAIOBY», a TAaKXkKe yYpPOBEHb
yMEHUH pemiath y4deOHBIE 3alauyd aHajiu3a JaHHBIX C WCIOJB30BAaHHEM IPOrPAaMMHBIX
npuitoxkeHuit. K sKk3aMeHy CTymeHTBl IOJDKHBI PEHIMTh 3aaHusl MO0 BCEM TeMaM Y4eOHOM
JUCHUTUTMHBL. Pe3ynbraTsl pemieHust 3aad  MOTYT OBITh HCHOJB30BAaHBI TPH PEIICHUU
NpaKTHYECKOW 3a]a4 B COOTBETCTBHH C HMEEMBIM IepeuHeM 3a1ad. [Ipumep 3aqa4 npuBeaeH B
nporpamme. [Ipu oTBeTE Ha BOIPOCHI CTY/ACHT IMOKa3bIBAET YMEHUE PEIIaTh MPAKTUICCKHE 33/1a91
C HCIOJBb30BAaHUEM HHTETPUPOBAaHHBIX cpeAcTB pazpaborku IDE Rstudio, Anaconda navigator
(Jupyter Notebook )

[TpomexyTouHass arrectauss MOXeT mpoBoauThes ycTtHO B JOT/mucbMenHo /
TecTHpoBaHue. [l yCrenHoro OCBOEHUSI Kypca yJameMycsi peKOMEHIYETCsl 03HAKOMHUTBCS C
JUTEpaTypoH, pa3MeLIeHHOH B pa3ziene 6, u MaTrepuaiamu, BbutokeHHbIMU B JIOT.

HepequL KOMIIETEHIIUM C YKAa3aHUCM JTAIlOB HX (I)OpMI/IpOBaHI/IH B IIpoHecce OCBOCHUA

oOpa3zoBarenbHON mporpammel. [TokazaTenu M KpUTEpUU OLIEHMBAHUS KOMIIETEHIMI C yuyeToM
sTana ux (GOopMHUPOBAHUS

OueHoyHbIE cpeacrea aJis HpOMe)KyTOqHOﬁ aTTeCcralnumn

Tabmumna 4.2
Kon Haumenosanue Kon HauMmenosanue KoMITIOHEHTA
KOMIICTCHIIUH | KOMIICTCHIINHI KOMIIOHEHTa KOMIICTCHIUH
KOMIICTEHITUH
IIKC -3 Crniocoben IIKC-3.1 Cnocoben IPUMEHSITh
00OCHOBEIBATH CHCTEMHEIN IOIXO0J, METOIbI
pEelIeHUsT Ha OCHOBE TEOPUH TPUHATUS PEIICHUH,
OLICHKM H  aHaJm3a METOJIbI ONTHMHU3AINH TIPH
LICICBEIX TOKa3aTeleH, 000CHOBAaHHH pENICHUS
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MOCTPOCHHUS
MPUMEHEHUS

Mozenei

AJITOPUTMHUYCCKHUX

IToxka3aTesu U KpUTEPUH OLleHUBAHUS KOMIIETEHLMII ¢ y4eTOM 3Tama ux

(popmupoBanus

Tab6muma 4.3

Koa koMmoHeHTa KOMIETEHIIMH

Iloxa3aresb oLleHUBAHUA

Kpurepnii onennBanus

ITIKC-3.1

IIpumenser CUCTEMHBIN

[IOXO/,

METOIbl TEOPHUH TPHHATHS PELICHHUH,

METOABI ONTHMHU3ALIHI
000CHOBAaHUH PEIICHUS

pu

[IpencraBieHa  MPOTHO3HAs
MOJIEIb B COOTBETCTBHH C
BBIODAHHBIM WJIM YKa3aHHBIM
METOZIOM OTHCAHHUS u
MOJICTTUPOBAHHS.
BremonHeHo 000CHOBaHUE
C/ICJIAHHOTO BBIBOJIA,
o0ocHOBaH XOxI
MOJIeTTUPOBaHMs, 00padOTKH 1
WHTEPIIPETAIMHA TTOJTYICHHBIX
pe3yJIbTaTOB.

CrenaHbl MPaBUIIBHBIC OTBETHI
Ha TIOCTaBJICHHBIC BOIPOCHI

W TECTHI.

I[J'ISI OLICHKH C(l)OpMI/IpOBaHHOCTI/I KOMHCTCHHHﬁ, 3HAaHUU U YMCHHﬁ, COOTBCTCTBYHOIIUX

JaHHBIM KOMIICTCHIHAM, UCITIOJIB3YIOTCA KOHTPOJBHBIC BOIIPOCHI, a TAKXKC 3aJa4u, IIpHU pCHICHUA
KOTOPBIX H606XOI[I/IMO MOCTPOUTH MOACIIN ITPOTHO3UPOBAHUA, BepI/I(I)I/II_II/IpOBaTB HUX U1 OIIpEACINTDb
IMPOTrHO3HBIC 3HAYCHUS.

gk w

TumnoBsle OLICHOYHBIE MaTepHualibl HpOMC)KyTO‘lHOﬁ arTcCTaluu.

Tunosble BOIIPOCHI, BHIHOCUMBIE Ha dK3aMEH:

Jlate ompeneneHue «mporuozuposanuio». ChopMyaupoBaTh CYIIHOCTh U COJAEp)KaHUE
COLIMAJIbHO-9KOHOMHMYECKOTO TPOTHO3UPOBAHUS.

Haspare Buapl M Ha3zHaueHHe NporHo3oB. CdopMyaupoBaTb NPUHLUIBI COIUAIBHO-
HSKOHOMMYECKOTO TPOTHO3UPOBAHUS.

JlaTh KiacCU(PUKALUIO0 METOI0B IPOrHO3UPOBAHMSL.

Jlatb onpezneneHue U ONPEENINTh TUIIOJIOTHI0 BPEMEHHBIX PSI0B.

[IpuBecTn Monenu BpeMEHHBIX psoB. COCTaBISIONIME MOJEIM BPEMEHHBIX PSIIOB.
OCHOBHBIE XapaKTEPUCTUKN BPEMEHHBIX PSAIOB.

Jlate ompenenenune kKoppenorpaMmbl. OOBSICHUTH OCOOCHHOCTH aBTOKOPPEISIIMOHHOW |
YaCcTHOU aBTOKOppeNsiuoHHoN ¢pyHKIuu. [locTpouts KoppenorpamMmsl B R.
Jlate  ompeneneHWe  CTAllMOHAPHOCTH BpeMEeHHbIX psnoB. I[IpuBectu
CTAllMOHAPHOCTH.

OOBbsCHUTH Ha3HAUEHUE M OPraHU3alHUIo0 MPer1oOpaboTKM BPEMEHHBIX PSAJOB U BBISBICHUS
AHOMAJIU.

[IpuBecTtn kpurepun cranumonapHoctu JIbtounra-bokca, A60e. IlpuBectu npumep pacuera
IIOKa3aTesiel CTallMOHAPHOCTH.

CBOMCTBA
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[IpuBect KpuUTEpUU CTAMOHAPHOCTH CEpHil, KpuTepuu crauroHapHoctu Doctepa-
Crroapra, [luku-®@ymiepa. BeIMOIHUTE MPOBEPKY CTALIMOHAPHOCTH BPEMEHHOIO psja Ha
IIpuMepe.

JlaiiTe XapaKTepUCTUKY OOl OpraHu3aliy PeHIeHuUs 3a/1a4 IPOrHO3UPOBAHHSI BPEMEHHBIX
psanoB B R. Ha3Bare 6ubnuoreku u ucnonsdyemele GyHkuuu. [IpuBectu npumep pereHus
3a/1a4¥ POrHO3UPOBAHUS.

JlaTb XapaKTepUCTHKY MPOCTBIX METONOB IIPOrHO3MPOBAHMs, METOA IABYX TOYEK, METOIA
IPYNIOBBIX cpeaHUX TouyekK. IIpuBectu mpumepsl.

JlaTh XapaKTEepUCTUKY HAa3HAuY€HHUs U COJAEP’KaHWs METONOB HHTepHossiuuu. OObACHUTH
CYUIHOCTb KYCOUHO-TMHEHHONW MHTepnosiuuu. OxapakTepu3oBaTb W IPUBECTU IPUMED
IIPOrHO3UPOBAHMS C TOMOILIBK) KAHOHUYECKOTO IIOJTMHOMA.

JlaTb XapaKTepUCTUKY UHTEPIOIALMOHHBIX NOJIMHOMOB Jlarpanxa n HpioToHa U npuBecTH
IIPUMEPBI UX UCIOJIb30BAHHUS.

Jlath 0OIIyI0 XapaKTEpUCTHKY MPOTHO3HPOBAHUS HAa OCHOBE IIOKa3aTeneill IWHAMHKH.
Omnpenenuts NOHATHS 0a3UCHBIX U LIETIHBIX MTOKa3arenei. [IpuBectu npumepsl.

JlaTb XapaKTEpUCTHKY METOIOB IPOTHO3MPOBAaHUS Ha OCHOBE IIOKa3aTesied IUHAMHUKU.
Onucars ¥ HATH pa3IndMs MEXKY IPOrHO3UPOBAHUEM C IIOMOILBIO CPEAHETO IPUPOCTA U
C TIOMOIIBIO CPETHETO KOAPPUITUEHTA POCTA.

JlaTb XapaKTepUCTHKY METOJOB IPOrHO3MPOBAHME HAa OCHOBE KpHUBBIX pocrta. IIpuBectn
IIPUMEPHI OJIMHOMHAJIBHBIE MOJIENH U MOJIEJIEN C HACHIILICHUEM.

JlaTb XapakTEepUCTUKY JIMHEHHOM W HEJIMHEHHOW perpeccus. Onmcars OpraHHU3alMio
JMHEapu3alMyM  HEJIMHEWHbIX  mojene.  IIpomeMoHCTpUpoBaTe  MCIOJIB30BaHUE
perpeccuoHHbIX Mozenel B R 171 mporuo3upoBaHusi.

[IponeMOHCTpUpOBATh  HCIIOJIB30BAHUE PErPECCHOHHBIX Mozaenedl B SPSS  mns
IIPOrHO3UPOBAHMSL.

Cnenarb 0030p METOIOB 1 HHCTPYMEHTOB OLIEHKU KaueCTBA MMOCTPOCHHBIX PErPECCHOHHBIX
Mmozene. IIpuBectu npumepsl UX UCoNb30BaHus B R.

Craenarb 0030p METOJIOB M HHCTPYMEHTOB OIIEHKH KayeCTBAa IMOCTPOCHHBIX PETPEeCCHOHHBIX
mozenen. llpuBectn mnpumepbl ux wucnonb3oBaHus B SPSS. Jlate xapakrepuCTHKY
BIUATEIBHBIX HAOIMIONECHUH.

Jlate onpeneneHre NOHATUS «crIaxuBanuey. Caenars 0030p METOJIOB CITIaXKUBAHMUS.
Oxapakrepu3oBaTh JMHEHHbIE (UIBTPEL. OOBACHUTH CYIIHOCTh METO/a CKOJIB3AIIETO
cpennero. [IpumenuTs GyHKIMM Sma, ma B R ams pemenus 3aqad craxupanus. OObsSCHUTD
OpraHM3alMI0 HCIIOJB30BaHUSl HAJCTPOMKU «AHAIU3 JaHHBIX» MpU PELICHUH 3aJadu
CINIaYKUBAHUS.

OOBsACHUTH, KOTJIa MOXKET UCIOIb30BaThCs B3BEUICHHOE CcIIakuBaHue. [IpuBecTy nmpumepsl
MOJMHOMMATIBHBIX Mojenell criakuBaHus. OOBSCHUTH CYIIECTBO MOHSTHS «KpaeBble
b HEexThI».

JlaTh XapaKTepUCTUKY aJalTUBHBIX METONOB cIaxuBaHUs. OOBACHUTH CYIIHOCTh METO/A
SKCIOHEHIIMAJIbHOIO cIIakuBaHus. [IpuBecTn mnpumep HCMONB30BaHUS HAACTPOUKHU
«AHanu3 JaHHBIX» IPU PEIIEHUH 3aJja4l SKCIIOHEHIIMAIBHOTO CIVIaKUBAHUS.

Harp oOmryro xapaktepuctuky ¢GyHkuun ets. CopMyaupoBarh KiacCH(pUKAIMOHHBIE
IIPU3HAKH MOJEJIEH SKCIIOHEHIIMAIBHOTO cIylakuBaHus. [IpuBecTH mpuMephl HCIIOIB30BaHUS
¢byHkuuu B excel.

Hate oburyro xapaktepuctuky ¢yHkuuu ets. CdopMmynupoBarh Ki1acCU(pUKAIMOHHBIE
MPU3HAKK MOJIETIeH HSKCIIOHEHIIMAIBHOTO cIylakuBaHus. [IpuBecTH mpuMepbl HCIIOIb30BaHUS
¢byukun B R.

OxapakTepHu30BaTh CoOJEp’KaHUE METOAOB CINIAXXHBAHHS NpU Hanuuuu TpeHaa. Omnucarb
Meron bpayHna-Maiiepa. IIpuBectu nmpumep pemieHus 3aaa4u CrilakuBanus B R.

Jatp xapakTepuCTHUKy MoOAeNel criaxuBaHus XoJpTa, XosbTa-Bunrtepca. IlpuBectn
npuMep ucnoib3zoBanuss ¢yHkuun HoltWinters. Jlath XapakTepUCTHKY pe3yJIbTaToB
BBITIOJTHEHUS] PYHKLIUU.
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. JlaTh XapaKTepUCTUKY METO/1a CIIIAXKUBAHUSI C YUETOM TPEHI-IIUKINYECKOI COCTaBIIAIONIEH.
HazoBuTe 3Tamnsl BhIIETICHUE CE30HHOW COCTABISAIONICH U MOCTpoeHus: TpeHaa. OObsicHUTE
OCOOCHHOCTH AJJUTUBHOM M MYIbTHUIUIMKAaTUBHOM wmoxeneil. IlpuBenure mnpumep
UCIoNb30BaHus PyHKIHs decompose.

OObsicHUTE, KaK MOXKHO OIpENeIuTh MEPUOJ CE30HHBIX KoleOaHHM ¢ IOMOIIBIO
KOppEIorpamMMbl, IEPUOIOTPAMMBI U CLIEKTPOTPaMMBI.

Jlaiite XxapakTepucTuUKy HCHOIb30BaHus psga Dypbe npu  BBHIABICHUH CE30HHOU
cocrapisitoneit. [IpogeMoHCTpUpyHTE OpraHU3allMi0 HMCIOIB30BAHUS HAJICTPOWKH excel
«Ananuz Oypbey.

Onummre OpraHu3alliio MCIOIb30BaHUs (PUKTHUBHBIX MEPEMEHHBIX MPHU PEUIICHUHU 3a]1aud
MIPOTHO3UPOBAHMS B CITy4ae HAJIMYKS CE30HHOMN COCTaBIISIONICH.

Oxapakrepusyiite mogens AP(1). Caenaiite 0630p CBOHCTB MOJEINH.

Oxapakrepusyiite monenu AP(2), AP(p). Cnenaiite 0030p UX CBOWCTB

Oxapaxkrepusyiite mMonenu ckonb3smiero cpeanero CC(1), CC(q). Caemaiite 0030p ux
CBOMCTB.

Oxapaxrepusyiite Monenu APCC (ARMA). Cnenaiite 0030p UX CBOKCTB.

Jaiite oOuIyt0 XapaKTepUCTUKY HECTallMOHApHBIX Mojenei. OObsicHUTE 0COOEHHOCTH
MOJIETb aBTOPETPECCUU - TPOUHTETPUPOBAHHOTO cKoJb3siiero cpeaHero APIICC (ARIMA)
(p, 9, k) — momens. IlpuBenuTe mpuMepsl HCIONb30BaHUA (QyHKIMU arima B R s
MIPOTHO3UPOBAHKS BPEMEHHBIX PSIJIOB.

JlaiiTe XapakTepuCTUKY JMHAMUYECKUX Mojiesiel Ha mpumepe moaeneid ADL.

JlaiiTe XapakTepUCTUKY MOHATHE KOUHTETPAIIUU BPEMEHHBIX PSIJIOB.

Jlaiite ompeneneHue TeH30pa. XapaKTEepU3yHTE MpEACTaBICHHUE BPEMEHHBIX pPSIOB U
IIOCJIEZIOBATENILHOCTEN C MIOMOIIBIO TEH30POB.

Haiite  xapaktepuctuky Oubnmoreku Keras, mporpaMMMHO-aNapaTHOro  CKeTa,
MCIIOJIB3YEMOTO MIPH PELICHUH 33134 TITyOOKOTO 00ydYeHHSI.

TunoBbie KOHTPOJIbHBIC 3aTAHUA HA IK3aMCH:

3anaua 1. [IpoBepuTh CTaIIMOHAPHOCTH BPEMEHHOTO psJia ¢ TOMOIII0 kputepus Doctepa-

Crroapra
I[aTLI OOBEM 30JI0TOBATIOTHBIX 3aI1aCOB

26.12.2012 77,8
02.01.2013 77,1
09.01.2013 78,9
16.01.2013 79,1
23.01.2013 82,7
30.01.2013 84,1
06.02.2013 84,3
13.02.2013 88

20.02.2013 86,7
27.02.2013 86,4
05.03.2013 84,6
12.03.2013 84,6
19.03.2013 84,8
26.03.2013 83,7
02.04.2013 83,6
09.04.2013 83,5
16.04.2013 83,2
23.04.2013 82,8
30.04.2013 82,7
07.05.2013 83,4
14.05.2013 82,7
21.05.2013 83,2
28.05.2013 85,4
04.06.2013 85,6
11.06.2013 86,2
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18.06.2013 87,4
25.06.2013 87,9
02.07.2013 88,3
09.07.2013 89,2
16.07.2013 89,2
23.07.2013 88,9
30.07.2013 88,7
06.08.2013 89
13.08.2013 89,6
20.08.2013 88,3
27.08.2013 88,8
03.09.2013 89,1
10.09.2013 90
17.09.2013 92,6
24.09.2013 94,3
01.10.2013 95,3
08.10.2013 98,3
15.10.2013 100,1
22.10.2013 105,2
29.10.2013 107,3
05.11.2013 112,8
12.11.2013 113,1
19.11.2013 113,9
26.11.2013 117,1
03.12.2013 121,6
10.12.2013 120,3
17.12.2013 119,8
24.12.2013 120,7
31.12.2013 124,5
07.01.2014 124,6

3apaua 2. MccnenoBarh perpecCHOHHYIO MOJIEIIb, ONMCHIBAIOIIYIO BpEMEHHOM psi. JlaHHbIe
xpaHsarcs B Tabmure. [1pu mocTpoeHn BpeMEHHOTO TPEH 1a B KadecTBE 6a30BOT0 YPOBHS BHIOPATH
1955 ron.

Ton YpoBeHb psiia
1955 8,8
1956 9,9
1957 8,7
1958 11,3
1959 10,4
1960 10,9
1961 10,7
1962 10,9
1963 8,8
1964 11,4
1965 9,8
1966 13,9
1967 12,1
1968 14
1969 13,2
1970 15,6
1971 15,4
1972 14
1973 17,6
1974 15,4
1975 10,9
1976 17,5
1977 15
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1978 18,5
1979 14,2
1980 14,9
1981 12,6
1982 15,2
1983 15,9
1984 14,4
1985 16,8
1986 18

1987 18,3
1988 17

1989 18,8
1993 15,7
1998 15,1
2001 19,4
2002 19,6
2003 17,8
2004 18,8
2005 18,5

[Ipu mocTpoeHNn MOJENN PerpeccHy BhIOpaTh MOJMHOMHUANBHYIO Monenb. [lomoOpats ee
nopsok. CIporHo3upoBaTh 3HaUEHUE YPOBHS BpeMeHHOro psia Ha 2006 roa

3agaua 3. VccnenoBaTh perpeccCHOHHYIO MOJEIb, ONKCHIBAIOLIYI0 BpeMeHHOW psa. B
KadecTBe 0a30BOT0 ypoBHsI BEIOpaTh 1955 roa. JlaHHbBIE XpaHATCsI B TaOJIHUIIE.

Tox YpoBeHs psina
1955 8,8
1956 9,9
1957 8,7
1958 11,3
1959 10,4
1960 10,9
1961 10,7
1962 10,9
1963 8,8
1964 11,4
1965 9,8
1966 13,9
1967 12,1
1968 14
1969 13,2
1970 15,6
1971 15,4
1972 14
1973 17,6
1974 15,4
1975 10,9
1976 17,5
1977 15
1978 18,5
1979 14,2
1980 14,9
1981 12,6
1982 15,2
1983 15,9
1984 14,4
1985 16,8
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1986 18

1987 18,3
1988 17

1989 18,8
1993 15,7
1998 15,1
2001 19,4
2002 19,6
2003 17,8
2004 18,8
2005 18,5

BrinonHuTh criaakuBaHue BPEMEHHOTO psAJia C MOMOIIBIO MOJIETH 3KCIOHEHIIMAIBHOTO
CrilaXkKMBaHU ¢ y4yeToM TpeHza (Monenb bpayna — Maiiepa). Ciporao3upoBarh 3HaU€HUE YPOBHS

psaa Ha 2006 rox.

3anaua 4.Mmeetcsa BIOOpKa, KOTOpAst OMUCHIBACT AMHAMUKY psAJa 32 YKa3aHHBIH OTPE30K
BpemeHnu. B kauecTBe 6a3o0Boro ypoBHs BeIOpath 1959 rox.

Year Y
1959 117.5
1970 129.9
1979 137.4
1989 147
1992 1483
1993 1483
1994 148
1995 147.9
2002 1452

- [TocTpouTh TMHEHHYIO PETPECCUOHHYIO MOJIENb.
— ITocTponTh MOJIENH TAPAOOINIECKOTO BUA.

— [TocTpouTh MOJENH TPETHETO MOPSAKA.

Br16paTh nyuiiyto Mozelb ¢ TOMOIIbIO KPUTEPUEB R? F.
CpaBHUTH C JIOTApUPMUIECKOW W CTCTICHHOH MOJIENISIMH, MOCTPOCHHBIMU C ITOMOIIBIO

MacTepa AuarpaMm.

3agaua S.IlocTtpouTs KOppenorpaMMy BPEMEHHOIO Psiia Kypca €BpO M BPEMEHHOIO psija

octatkoB AY i = Yj — Yj.1- MakcumanbHeIii pasmep Jara Juist kKoppenorpammsl paset 8. Crernars

BbIBOJ O CTAITMOHAPHOCTH PAJOB, UCIIOJIB3YSL I(pPITepPII’I JIpronHra-bokca.

Kypc nonnapa CIIIA Kypc eBpo
pyo./momnm. B MIPOLIEHTAaX py0./eBpo B IIPOIIEHTaX
CIIOA K K
MpeIbIIyIEMY MpeIbIIyIeMy
MeCSIy MeCsIy
2006

SHBapp 28,12 97,7 34,04 99,6
deBpaib 28,12 100,0 33,33 97,9
Maprt 27,76 98,7 33,47 100,4
Atpenb 27,27 98,2 34,19 102,1
Maii 26,98 98,9 34,64 101,3
HroHb 27,08 100,4 33,98 98,1
Hronn 26,87 99,2 34,11 100,4
ABrycr 26,74 99,5 3431 100,6
CeHTs0pb 26,78 100,2 33,98 99,0
OxkTs6pb 26,75 99,9 34,03 100,1
HosiOpn 26,31 98,4 34,68 101,9
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Kypc nomnapa CIITA Kypc eBpo
py0./momn. B MPOIIEHTAaX py0./eBpo B IIPOIICHTAX
CIIA K K
IpeIbIIyIeMy MpebIIyIeMy
MecsIy MecsIy
Jexabpb 26,33 100,1 34,70 100,1
2007
SuBapb 26,53 100,8 34,39 99,1
DdeBpaib 26,16 98,6 34,52 1004
Maprt 26,01 99.4 34,69 100,5
Arpenb 25,69 98,7 35,07 101,1
Maii 25,90 100,8 34,82 99,3
UroHb 25,82 99,7 34,72 99,7
Wronw 25,60 99,2 34,93 100,6
ABrycr 25,65 100,2 35,01 100,2
CeHts0pb 24,95 97,3 35,35 101,0
OKTs0pb 24,72 99,1 35,59 100,7
HosiOpn 24,35 98,5 36,04 101,3
Jlexabpb 24,55 100,8 35,93 99,7
2008
SHBaph 24,48 99,7 36,17 100,7
deBpalib 24,12 98,5 36,41 100,7
Maprt 23,52 97,5 37,07 101,8
Atipenb 23,65 100,6 36,89 99,5
Mait 23,74 100,4 36,78 99,7
WroHb 23,46 98,8 36,91 100,3
Wronb 23,45 100,0 36,53 99,0
ABrycr 24,58 104,8 36,23 99,2
CeHTs0pb 25,25 102,7 36,37 1004
OxkTs6pb 26,54 105,1 35,04 96,4
Hosibpn 27,61 104,0 35,72 101,9
Jexabpb 29,38 106,4 41,44 116,0
2009
SHBaph 35,41 120,5 45,66 110,2
deBpaib 35,72 100,9 45,35 99,3
Maprt 34,01 95,2 44,94 99,1
Arnpenb 33,25 97,8 43,84 97,5
Maii 30,98 93,2 43,38 98,9
UroHb 31,29 101,0 43,82 101,0
Wrons 31,76 101,5 44,69 102,0
ABrycr 31,57 99,4 45,30 101,4
CeHts0pb 30,09 95,3 4401 97,1
OKT0pb 29,05 96,5 43,07 97,9
Hosibpn 29,82 102,6 44,36 103,0
Jlexabpb 30,24 101,4 43,39 97,8
2010
SHBaph 30,43 100,6 42,46 97,9
deppaib 29,95 98,4 40,80 96,1
Maprt 29,36 98,0 39,70 97,3
Atpenb 29,29 99,7 38,70 97,5
Mait 30,50 104,1 37,63 97,2
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Kypc nomnapa CIITA Kypc eBpo
py0./momn. B MPOIIEHTAaX py0./eBpo B IIPOIICHTAX
CIIA K K
IpeIbIIyIeMy MpebIIyIeMy
MeECSIy MECSILY
Uronb 31,20 102,3 38,19 101,5
Wronb 30,19 96,8 39,47 103,4
ABrycr 30,66 101,6 39,03 98,9

3amauya 6. CreHepupoBaTh BpEMEHHOH Psijl, MOJIENIb KOTOPOTO UMEET BU/I:

€ =0,3¢,_,-01e ,+v,;

Y, :#_Olﬁo,mosﬁt —2,8sin Et +0,12cos4—nt —1,3sin 4—nt +&;
1+0,1e™ T T T T

T =12

v, [ N(O,3)

HIkana oueHuBaHus.

OrneHka pe3ynbTaToB MPOM3BOIUTCSA HA OCHOBE OamnbHO-pedTuHroBoii cucteMbl (BPC).
HcnonwsizoBanue BPC ocymiecTBisieTcss B COOTBETCTBUU ¢ Tipuka3oM oT 06 ceHTs0ps 2019 . Ne306
«O npuMeHeHHH 0aTbHO-PEUTUHIOBOM CUCTEMBI OLIEHKH 3HAHUM 00y4YaroIuXCs».

Cxema pacueToB CHOPMHUPOBAHA B COOTBETCTBUHM C YYCOHBIM IUIAHOM HAIPABIICHUS,
COIIaCOBaHA C PYKOBOJHUTENIEM HAay4HO-00pa30BaTeIbHOIO HAMpPaBIEHUS, YTBEPXKICHA AEKAHOM
¢dakynbTeTa.

Cxema pacyeToB JOBOAMTCS JO CBEACHHUS CTYICHTOB Ha IMEPBOM 3aHATHH MO JaHHOMN
JUCLIUIUINHE, SIBJSIETCSI COCTAaBHOM YacThio pabouell mporpaMMbl JAUCHUUILIMHBL U COIEPIKUT
MHGOPMAIUIO 110 U3YyYEHUIO TUCIUILIMHBI, YKa3aHHyl0 B [lonoxkeHuu o GalibHO-pEHTHHIOBOM
CUCTEME OLIeHKH 3HaHui oOyudaromuxcst B PAHXul'C.

B cnydae ecnu CTyeHT B TeUeHHE ceMecTpa He HaOMpaeT MUHUMAIbHOE YUCIO0 OaIoB,
HEeoOXoquMoOe JUIsl CJaud  IMPOMEXKYTOUYHOM arTecTaluud, TO OH MOXeT 3apaboTarh
JIOTIONTHUTENIbHBIE Oallibl, OTPaboTaB COOTBETCTBYIOIIME pa3/eNbl AUCHUIUIMHBI, MOTYYHB OT
IIperoiaBaTeliss KOMIIEHCUPYIOILIHNE 3a/1aHusl.

B ciyyae momyueHuss Ha MPOMEKYTOYHOW aTTeCTallid HEYAOBIETBOPUTEIBLHON OIEHKH
CTYAEHTY TMPEIOCTABISETCS MPaBO MOBTOPHOW aTrTeCTalldd B CPOK, YCTAHOBJICHHBIN A
JUKBUAAIMY aKaJEMUYECKOMN 3aJ0JKEHHOCTH 110 UTOTaM COOTBETCTBYIOIIEH CECCHUU.

OOyuaromuiicsi, HaOpaBIIUI B X0 TEKYIIETO KOHTPOJIsI B ceMectpe oT 51 no 70 Ganos,
IO €r0 KETAaHUI0 MOXKET OBITh OCBOOOXKICH OT MPOMEKYTOUHOM aTTeCTAINH.

KounyecTno 6a110B Ouenka
NPONHUCHLIO OyKBoOi1
96-100 OTIIUYHO A
86-95 OTJINYHO B
71-85 XOpOIIO C
61-70 XOpOUIO D
51-60 YIIOBIIETBOPUTEIIHHO E

[1Ixasa mepeBosia OIEHKH U3 MHOTOOAJUTFHOM B CHCTEMY «3aUTEHOY/«HE 3a4TCHO»:
ot 0 mo 50 GannoB \ «HE 3a4TEHO»
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ot 51 mo 100 6ansoB «3a4TEHO» ‘

IlepeBoy OauIBHBIX OLIGHOK B aKaJAEMUYECKHE OTMETKH «OTIMYHO», «XOPOIIOY,
«YIOBIIETBOPUTEIHHOY»

- «OtmmaaOo» (A) - oT 96 o 100 GaIOB — TEOPETHUECKOE COMEpKaHUE Kypca OCBOCHO
MOJTHOCTBIO, 0€3 MpoOesnoB HEOOXOAMMbIE MPAKTHUYECKHE HAaBBIKM PA0OTHI C OCBOCHHBIM
MarepuaioM cOpMHpPOBaHBI, BCE MPENYCMOTPEHHBIC MPOTrpaMMoi 00ydeHHs yaeOHbIC 3aaHus
BBITNIOJTHEHbI, KAYECTBO UX BBIIOJIHEHUS OLIEHEHO MaKCHMaJIbHbIM YHCIOM OalioB.

- «Otmuno» (B) - oT 86 mo 95 6amioB — TeopeTHdecKoe COoIepiKaHue Kypca OCBOCHO
MOJTHOCTBIO, 0€3 MpoOesnoB HEOOXOAMMbIE MPAKTHUYECKHE HAaBBIKM PA0OTBHI C OCBOCHHBIM
MarepuaioM chopMHpPOBaHBI, BCE MPEIYCMOTPEHHBIE MPOTpaMMON O0ydeHHs yaeOHbIC 3aIaHus
BBITMIOJTHEHbI, KAYECTBO UX BBIIOJIHEHUS OLIEHEHO YUCIIOM 0asuioB, OJMM3KUM K MAaKCUMaIbHOMY.

- «Xopomo» (C) - or 71 mo 85 GamioB — TEOPETUUECKOE COJEPKAHUE Kypca OCBOEHO
MOJTHOCTHIO, 6€3 MPOOesIOB, HEKOTOPHIE MPAKTUYECKHE HABBIKUA Pa0OThI C OCBOCHHBIM MaT€pHaIOM
c(hopMHPOBaHBI HEJOCTATOYHO, BCE PEAYCMOTPEHHBIE IPOrpaMMOi 00yueHHsI yueOHbIe 3a1aHUs
BBITMIOJIHEHBI, Ka4€CTBO BBIMOJHEHUS HU OAHOTO M3 HUX HE OIEHEHO MHUHUMAJbHBIM UYHCIOM
0aJI0B, HEKOTOPHIC BUJIbI 33JJaHUM BHITIOJHEHBI C OIITHOKaAMHU.

- «Xopomo» (D) - or 61 mo 70 6amioB — TeOPEeTUUECKOE COAECpPKAHUE Kypca OCBOCHO
MOJTHOCTBIO, 6€3 MPOOEIIOB, HEKOTOPHIE MPAKTHYECKUE HABBIKK PAOOTHI C OCBOSHHBIM MaTepHajIoM
c(hopMUPOBaHbI HEIOCTATOYHO, OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOTrpaMMON 0O0ydeHus
y'-I€6HI)IX 3aHaHI/II\/JI BBIIIOJIHEHBI, Ka4€CTBO BBIIIOJHCHUA HH OAHOI'0O H3 HHX HE OICHCHO
MUHUMAaJIbHBIM YHUCIIOM 0alJIOB, HEKOTOPBIE BUJIbI 3a/IaHUI BHITMIOJIHEHBI C OIIMOKAMHU.

- «YnosnetrBoputesbHo» (E) - oT 51 mo 60 6amioB — TeopeTuueckoe coiepkaHue Kypca
OCBOCHO YaCTHYHO, HO TpoOenbl HE HOCAT CYIIECTBEHHOTO XapakTrepa, HeoOXOIuMbIe
IIPAKTUYECKHE HABBIKU padOThl C OCBOECHHBIM MAaTEpHUajJoM B OCHOBHOM C(OpPMHpOBaHBI,
OOJIBIIMHCTBO MPEIyCMOTPEHHBIX MpPOrpaMMol OOy4eHHUs Y4eOHBIX 3aJaHUil BBIMOJIHEHO,
HCKOTOPBIC M3 BBITTOJIHCHHBIX 3aIIaHI/II‘/JI BBITIOJTHEHBI C OHII/I6KaMI/I.

OueHouHbIe IHokazaresmn Kpurepumn ouenkn
cpelcTBa OLIEHKHU
(popmbI
TeKyl1ero u
NPOMe;KYTOYHOI0
KOHTPOJIs1)

Ompoc KoppekTHOCTh U TIOJTHOTA OTBETOB Ornpoc OpoBOJUTCS B XOJI€ 3aHSITUS U
€ro pe3ylbTaThl MOTYT OBITh YUTEHBI
MIPY OLIEHKE MOCENIAEMOCTH 3aHATUI

Tect 1) [IpaBUIBLHOCTH PEIICHUH; MaxkcumalibHOE KOJIM4eCTBO 0aslioB
2) KoppekTHOCTh OTBETOB 3a UTOTOBBIH TeCT cocTaBisieT 15
6ai1oB. TecTsl 10 OTAEIBLHBIM TEMAM
BXOJISIT B UTOTOBBIN TECT, KOTOPBIH
MIPOBOAUTCS MIEPE]] UIIA BO BPEMsI
9K3aMEHa B 3aBUCUMOCTHU OT (hOPMBI
€ro MPOBEJICHUS: OUHON WU
JTUCTAHIMOHHOMI

3ananue 1)IIpaBUIIBHOCTD pELICHUM; MakcumaibsHO 6 6aJioB 3a OTHO
2)[IpaBuiibHBIC OTBETHI Ha | 3aJaHue

BOIIPOCHI TPU YCTHOM 3allHUTE
3aaHuN

KonTponpHas 1) nIpaBUIIBHOCTH PEILICHHUS; MakcruMalIbHOE KOJIM4eCTBO 0aJlIoB
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pabota 2) KOPPEKTHOCTH BHIBOJIOB 3a KOHTPOJIbHYIO paboty — 15.

3) 000CHOBaHHOCTD PEIICHHIA MaxkcumaIbHBINA 0alil BRICTaBIAETCS
€CJIM PAaBUJILHO PEICHBI BCE LIECTh
3a7a4, oopMIIEH OTYET MO UTOTaM
WX pEIIeHUs, B OTUYET BCTABIICHBI

CKPUITHI

DK3aMeH 1)I[TonHOTa OTBETOB HA BOIPOCHI HIIH MakcuMalbHOE KOJIM4eCTBO OaJlIoB -
MPaBUIbHOCTH OTBETOB Ha 30. B cayyae AMCTaHIIMOHHOMN
MIPeIOKEHHBIE TECTHI; (hOopMBI IPOBE/ICHNUS IK3aMEHA B
2)IIpaBunbHOE pelIeHne 3a/1a4d, a TAKKe | CyMMY OaJTOB BXOASAT OalIbl,
MTOJTHBIC U TIPABUIIBHBIC OTBETHI HA MOJTyYCHHBIE B PE3YJIBTATe UTOTOBOTO
BOTIPOCHI TIO 33j1a49e TECTUPOBAHU

6. MeToanyeckue MaTepPUaJIbI 10 OCBOCHUIO TUCHHMIIJIUHBI

PaGoueit mporpammoil IUCHUIUIMHBI TPETyCMOTPEHBI CIEAYIOIIUE BUJbI ayIUTOPHBIX
3aHATUI: JEKINH, TPAKTUIECKHUE 3aHATH, KOHTPOJIbHBIE padoThl. Ha IeKnusx paccMaTpuBarOTCs
Haubosee CIOXKHBIA Marepuan OUCHUIUIMHBL.  Jlig pa3BUTHA Yy CTYIEHTOB KpeaTHBHOTO
MBILUIEHUSI U JIOTMKM B KaXJIOM pas3jeie MNpPeAyCMOTPEHbl TEOPETHUYECKHE I0JIOKEHUS,
TpeOyIolIne CaMOCTOSATENBHOTO JOKa3areabcTBa. Kpome Toro, 4acTe TEOPETUUECKOTO MaTepuana
IIPEIOCTABIIAETCS HA CAMOCTOSITEIbHOE H3YYEHUE [0 PEKOMEH/JIOBAaHHBIM MCTOYHUKAM IS
dbopMupoBaHus HaBbIKa CaMOOOYUYECHHUSI.

[IpakTueckue 3aHATUS MPEIHA3HAYEHBI I CAMOCTOSITEIbHOM paboThl CTYJEHTOB IO
pEIIeHNI0 KOHKPETHBIX 3ajad. Kaxmoe mpakTH4ecKoe 3aHATHE CONMPOBOXKIACTCS JOMAIIHUMU
3a/laHUsIMU, BbIJJABAEMbIMU CTYIEHTaM JUJIsl PEIICHUs BO BHEayIUTOpHOE Bpems. s paboTel C
MEYaTHBIMH U ANEKTPOHHBIMU pecypcamu C3UY mmeeTcss BO3MOXKHOCTB JIOCTYIA K AIIEKTPOHHBIM
pecypcam. OpraHuzaims padOThl CTYISHTOB C JJICKTPOHHON OHMOIMOTEKOW yKa3aHa Ha caiTe
MHCTUTYTA (CTpaHulle caiita — «Hayunas Gubnuorexa).

bonbuminHCTBO TeM OCHOBaHO Ha ucHojib30oBaHuM npuioxenus Excel.  [Ins
CaMOCTOSITENIbHON paboThl CTYACHTOB NpeUIararoTcsi BapuaHThl 3afad, pemaemMbix B SPSS.
CryneHTy mTpeyiaracTcsi CaMOCTOSTECIIEHO pPa3o0parbCs B TPadUUYSCKOM JTUAIOTE JIaHHBIX
wiargpopm. Jlns mporpammel  SPSS  mpeniaraeTcss HMCHOIB30BaTh WHCIEKTOP METOAOB
IPOrHO3UpOBaHMs. Pe3ynbrarsl pelieHus 3afadul cielyeT CPaBHUTh C pe3yJabTaTaMu pPELICHUS
3a/1a4 C TIOMOIIBIO METOJI0B DKCIIOHEHIIMAJIBHOTO cIiiakuBaHus U metonamMu APMA.

C uenpio KOHTpPOJIA cPOPMUPOBAHHOCTH KOMIIETEHUUH pa3paboTaH (OHJI KOHTPOJIBHBIX
3agaHuii. Ero wucnosnb3oBaHMEe TNO3BONSET pealn3oBaTh OaliIbHO-PEUTHHIOBYIO  OLIEHKY,
omnpeereHHy0 npruka3oMm oT 28 aBrycra 2014 r. Nel168 «O mpumeHeHnn O0alIbHO-PEUTUHTOBOM
CUCTEMBI OLIEHKH 3HAHUH CTYIEHTOB.

JUis TOATOTOBKM K €KEroJHOMY HWHTEpHET-TECTUpOBaHUIO e-Exam ocymiecTsisercs
npeaBapUTeIbHas TNPOBEPKa 3HAHUM CTYIEHTOB, a TaKXX€ HX CaMOOOyueHHEe C IOMOIIbIO
CHeIHaJIbHBIX TPeHaXKepoB NopTana NHTepHeT-TeCTUpOBaHUS.

Jlnst akTUBU3alMK paboThl CTYICHTOB BO BpeMsl KOHTAKTHOW paloThl ¢ mpernojaBaTeneM
OTJIEJIbHBIE 3aHATHUS MPOBOASTCS B UHTEPAKTUBHOWU Gopme. B ocHOBHOM, HHTepakTUBHas popma
3aHATUI oOecrieunBaeTcs P MPOBEACHNUN 3aHATHH B KOMITBIOTEpPHOM Kjacce. MIHTepakTHBHas
dbopma oOecrieunBaeTcsl HaauyueM pa3pabOoTaHHBIX (aljIoM ¢ 3aJaHUAMH, HaJTUYHEM
KOHTPOJIBHBIX BOIIPOCOB, BO3MOXKHOCTBIO JIOCTyNla K CHCTEME JIUCTAaHLIIMOHHOTO OOy4YeHHS,
UCIIOJIb30BaHUEM KaHasla teams, a Tak’Ke MECCEHIKEPOB.

Ilooecomoeka K 1ekyuy 3aKITI0YACTCS B CIEAYIOIIEM:

—  BHUMATEJIbHO MPOYMUTANTE MaTepHall IPEIbITyIIEH JISKIIHH;

—  y3HaiiTe TeMy npencTosIei JIeKInH (110 TeMaTH4eCKOMY IUIaHy, o HH(OpMaLuu

JIEKTOpA);
—  O3HAKOMbBTECH C yUeOHBIM MaTepHalioM M0 Y4eOHUKY U Y4eOHBIM OCOOUSM;
— TocTapaiTech YICHUTh MECTO U3y4yaeMOW TEMBI B CBOEH Mpo¢eCcCHOHATBEHOM
MIOJTOTOBKE;

35



—  3aIUIIATE BO3MOXKHBIE BONPOCHI, KOTOPBIE BbI 334 IUTE JIEKTOPY Ha JIEKIUH.

Ilo02omo6eKka Kk ceMuHapcKum 3aHAMUAM.

—  BHUMATEJIbHO [IPOUYMUTANTE Marepuall JEKIUI, OTHOCALIUXCS K JaHHOMY
CEMUHAPCKOMY 3aHSTHUIO, 03HAKOMBTECH C Y4EOHBIM MaTepHalioM 10 Y4eOHUKY U
y4eOHBIM MTOCOOUSIM;

—  BBIIMIIUTE OCHOBHBIE TEPMUHBI;

—  OTBETBhTE HAa KOHTPOJIbHBIC BOIPOCHI 10 CEMUHAPCKUM 3aHATHUSAM, TOTOBBTECH J1aTh
Pa3BEPHYTHIM OTBET HA KAXK/bI U3 BOIIPOCOB;

—  ySCHUTE, KaKue y4eOHbIE SJIEMEHThI OCTAIKCh JIsl BAC HESICHBIMU U TOCTapanTECh
IIOJyYUTh Ha HUX OTBET 3apaHee (10 CEMMHAPCKOTO 3aHATHUS) BO BpEMS TEKYLIUX
KOHCYJIBTallU{ MPEIo1aBaTes;

—  TOTOBUTBHCA MOXKHO MHIUBUYAJIBHO, TAPaMH WIH B COCTABE MAJIOW I'PYIIIbI,
nocieHue ABISA0TCS 3G GEeKTUBHBIME (popMamu paboTHI;

— paboyas mporpaMma JUCHMIUIMHBI B YaCTH 1I€JIEH, IEPEUHIO 3HaHUN, YMEHUH,
TEPMHUHOB U Y4€OHBIX BOIIPOCOB MOXKET OBITh UCIIOJIb30BaHA BAMH B Ka4eCTBE
OpUEHTHUPA B OpraHU3aIlK 00yUeHUSI.

lloocomoska k konmponbHou pabome:

—  BHMMATEJbHO IPOYMTANTE MaTepua JIEKIUH, U IPAKTUYECKUX 3aHATHN, U3yUUTE
CKpHUNTHI, MpuBeZeHHbIe B Moodle, a Takxke B 3a/1aHUAX HA IPAKTUYECKUE 3aHATHS;

—  momnpoOyiTe penInTh 3a/1a4u, IOX0KHE Ha 3a/1a41, KOTOpbIe OyayT MPeIIokKEeHbI Ha
KOHTPOJIBHYIO padoTy;

—  paboyast mporpamMma JUCIUIUIMHBI MOKET ObITh MCII0JI30BaHA IIPU MTOJTOTOBKE K
KOHTPOIIbHOM paboTe.

lloocomoska k 9K3ameny.

K sx3ameHy HEOOXOIMMO TOTOBUTCS LI€JICHANPABICHHO, PErYIsIPHO, CUCTEMATUYECKU H C
NEepBBIX JAHEW 00yueHus Mo AAHHON aucuuIUIMHE. [lonBITKM OCBOMTH AMCLMILIMHY B IEPUOL
3a4€THO-7K3aMEHALlMOHHOM ~ CEeCCHM,  KaK  MpPaBWIO,  IOKAa3bIBAlOT  HE  CIUIIKOM
YAOBJIETBOPUTENIbHBIE pe3yabTaThl. B camoM Hadane y4yeOHOro Kypca IO3HAKOMBTECH CO
crenyomel yueOHO-METOANYECKOM TOKyMEHTAIUEH:

- IIPOrpaMMOM TUCHUIUIVHEI;

- IIEpEYHEM 3HAaHUM U YMEHUH, KOTOPBIMU CTYJEHT JIOJKEH BIIAJCTh;

- TEMaTUYECKUMH IIJIaHAMM JIEKIUH, CECMMHAPCKUX 3aHATHM;

- KOHTPOJIbHBIMH MEPOIIPUSTHIIMY;

- y4€OHUKOM, Y4EOHBIMHU MOCOOUSIMU 110 TUCLUIUIMHE, a TAKXKE
AIIEKTPOHHBIMU PECYPCaMU;

- IIEPEYHEM BOIIPOCOB K IK3aMEHY.

[Tocne »TOoro y Bac AOMKHO CGHOPMUPOBATHCS UYETKOE IMpe/CTaBlIeHHEe 00 o0beMe U
XapakTepe 3HaHUN ¥ YMEHHI, KOTOPBIMU HaJI0 OyAET OBJIAJIETh MO IuciuIuinHe. CUcTeMaTruieckoe
BBITIOJTHEHHE Y4eOHOI pabOThI Ha IEKIUAX U CEMUHAPCKUX 3aHATHUSAX TTO3BOJIUT YCIIEIITHO OCBOUTH
JUCIIUIUIMHY U CO3/1aTh XOpOIyto 0a3y s clauu SK3aMeHa.

7.YueOHas iuTepaTrypa u pecypchbl HHPOPMAIIMOHHO-TEJIEKOMMYHUKANMOHHOM CeTH
"UHTepHeT", BKIKOYAS NMepedyeHb Y4eOHO0-MeTOANYeCKOro odecnedeHus s
CaAaMOCTOAATEILHOM PadoThl 00YyYAIOIIMXCS 10 AUCUUIJIMHE
7.1. OcHOBHas JUTEpaTypa.

1. AdanacneB, Bnagumup HukonaeBud. AHanu3 BpeMEHHBIX PsI0B U TPOTHO3UPOBAHHE.
- CaparoB:Ai1 IIm Ap Memuma. — 310 c. Tekcr : oamekrponnsii. - URL:
http://www.iprbookshop.ru/90196.html (mara oOpamenus: 12.11.2020). - Pexum
JI0CTyHa: 17151 aBTOPU3UP. N0JIb30BaTENEN
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7.

Tonoxtronosa FO.I"., Mnemunckas C.A., Mimoxuna WU.b., Jlyrockoit A.M., JIucuukuna
H.B. u np. IIporao3upoBanue u miaHupoBaHuE B SKOHOMHUKE. - MockBa:IIpomereii —
544 c. Tekct : amektponHbIii. - URL: http://www.iprbookshop.ru/94511.html (mara
obpamtenusi: 01.10.2020). - Pesxxum noctymna: 1j1si aBTOpU3HP. MOJIb30BaTeNei
Mactuukuii C. J. (2020) Ananu3 BpeMeHHBIX PSAJA0B ¢ NoMomblw R. —
DJIeKTPOHHAsI KHMUTa, aapec goctyna: https://ranalytics.github.io/tsa-with-r
Mupkun, bopuc ['puropseBud. Beenenue B ananus ganubix — M.:FOpaiit, 2020 — 174
c. Teker : anekrponnsiii // DbC FOpaiit [caiit]. — URL: https://urait.ru/bcode/450262
(mara obpamienus: 01.10.2020)

Mxurapss B. C., Apxunosa M. 1O., [lyoposa T. A., Muponkuna tO. H., Cupotun B.
I1. Ananu3 ganubix. — M.: FOpaiit, 2020 — 490 c. Tekct : anexkrponnsiii / DBC KOpaiit
[caliT]. — URL: https://urait.ru/bcode/450166 (mara obpamenus: 29.09.2020)

O'Hun, Katu. Data Science : MHcaiinepckas nHbopManus 11 HOBUYKOB. Brirrouas
s3eik R : [mep. ¢ anmn] — CII6. TTurep. — 368 c. Tekct: anmekrponnsiii. - URL:
http://new.ibooks.ru/bookshelt/359209/reading (nara o6pamenus: 25.01.2021)
Xaitnaman P. JIx, Aranacomysaoc JIxk. IIporHosupoBaHue: NPUHUHUNBI H
npakTuka. [Jaekrponnnlii pecypc] —URL: https://otexts.com/fpp3/

Bce ucTouHMKHM OCHOBHOM JIMTEPATYPhl B3aUMO3aMEHIEMBbI

7.2.JlonoiHUTEIbHAS JUTEpaTypa.

1.

2.

10.

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

banaua K.B. Dxonomerpuka : yue0. mocoOue it CTyJICHTOB BY30B, 00 YJArOIIUXCS 110
cnenuanbHOCTIM "duHaHCH U KpenuT', "byxranrepckuit yuet, aHanus u ayaut" / K.B.
banaun, O.®. beictpoB, M.M. Coxkoinos. - M. : KOHUTHU-JTAHA, 2004. - 254c.
bapcersn A.A, KynpusinoB M.C., Crenanenko B.B., Xonon WU.U. IIporaozupoBanue
BPEMEHHBIX PSAAOB U nporeccos. 3-¢ m3a. - CII6. : BXB-IlerepOypr, 2010. - 512 c.
Bboposukos B. II. [Iporno3upoBanue B cucteme Statistica B cpene Windows : OCHOBBI
TEOPUH U UHTCHCUBHAS MIPAKTUKA HA KOMITBIOTEPE : yueO. mocodue ajisi By30B, pek. M-
BoM oOpa3zoBanust Poc. ®enepanuu / B. I1. bBopoBukos, I'. 1. Buenko. - M. : ®uHaHCHI
u crarucruka, 2000. - 378 c.

Bype B. M. OcHoBbl 5k0HOMeTpUKH: y4uel. mocobue / B. M. bype, E. A. EceeB.. —
CII6.: U3n-Bo C.-Ilerepb. yu-Ta, 2004. - 72 c.

XKepon, Openben. [IpM.:[luanextuka. -684 c. [IpukiagHoe MammHHOE OOyuYeHHE C
nomoibio Scikit-Learn u TensorFlow : Konuenmuu, HHCTpYMEHTBI U TEXHUKH IS
CO3/1aHUSl HMHTEIUIEKTYaJIbHBIX CHUCTEM : IIOJHOLIBETHOE MW3JaHUE : IIEPEBOL C
anrnuiickoro — M.: Jlmanektuka, 2018 — 688 c.

Haymos B.H. AHanu3 qaHHBIX U MalIUHHOE 00y4YEHHUE: MTEOIbI U UHCTPYMEHTAIbHBIE
cpenctBa. denep. roc. OIOMKET. 00pa30BarT. yupekACHHE BhICII. 0OpazoBanus "Poc.
akaJ. Hap. X03-Ba U roc. ciayx0sl npu IIpesunenre Poc. denepauun", Ces.-3am. uH-T
ymp. - CII6. : C3UY - ¢pun. PAHXuI'C, 2020. - 260 c.

Haymos, Branumup Hukonaesuu. Cpencra OusHec- aHaMIUTHKH: y4ueO. mocobue / B.
H. Haymos ; ®enep. roc. OromxeT. 00pa3oBar. yupexaeHne Boicil. oopa3zoBanus "Poc.
aKaJ. Hap. Xx03-Ba U roc. ciayx0sl npu I[Ipe3unente Poc. denepauun”, Ces.-3am. uH-T
ymp. - CII6. : C3UY - ¢pun. PAHXuI'C, 2016. - 107 c.

Hunbscen Oiinun. [IpakTuyeckuil aHanu3 BPEMEHHBIX PSAOB: MPOTHO3WPOBAHHUE CO
CTaTUCTUKON 1 MamuHHOE oOydenue. —M.: OO0 Jluanexktuka — 2021 — 544 c.

Caaru T. JI. IlpuHsATHE pemIeHUH NpU 3aBUCHUMOCTSX M OOpaTHBIX CBS3SAX
ananutudeckue cetu = Decision making with dependence and feedback : analytic
network process / T. JI. Caaru ; niep. ¢ aurin. O. H. AnapeitunkoBoii ; Hayd. pen.: A. B.
Anppeitunkos, O. H. Anapeitunkosa. - U3a. 2-e. - M. : YPCC, 2009. - 357 c.
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https://ranalytics.github.io/tsa-with-r
http://idp.nwipa.ru:2228/reading.php?productid=18456
http://idp.nwipa.ru:2228/reading.php?productid=18456

11. lprnuko B. H. Ilporno3upoBanue conmMaibHO-?KOHOMUYECKUX mporieccoB / B.H.
pirnaxo ; ¢ npeauci. JI.M. I'Bummanu. - uza. 2-e, nepepad. u got. - M. : KomKHanra,
2007. - 238 c.

12. Dxonomerpuka : yuebnuk / [1.1. EnuceeBa u np.] ; moxn pen. .M. Enuceesoit. - M. :
[Ipocmexr, 2009. - 288 c.

13. Dxonomerpuka: yuebnuk / B. C. Mxutapsn [u ap.] ; non pea. B. C. MxurapsiHa. - M.
: IIpocnekrt, 2009. - 380 c.

7.3. YueOHO-MeTOAMUYECKOE 00ecIiedeHre CAaMOCTOATEIbHO padoThl

1. TlonoxxeHue 00 OpPraHU3ANMU CAMOCTOSTEIILHON pa0OThI CTYNEHTOB (eiepallbHOTO
TOCYAapCTBEHHOTO  OIOMKETHOTO  00pa3oBaTENbHOTO  YUPEKACHHS]  BBICIIETO
oOpazoBanust «Poccuiickasi akageMuss HapOJHOTO XO3SICTBA M TOCYJApCTBEHHOMN
cyx0b!1 ipu [Ipesuaente Poccuiickoit @eneparuny» (B pea. npukaza PAHXul'C ot
11.05.2016 . Ne 01-2211);

2. lTlomoxxeHne o0 KypcoBoi pabore (IIPOEKTE) BBINOJHAECMOW CTyIACHTaAMHU
(enepaabHOro rocyrapCTBEHHOTO OIOIKETHOTO 00pa30BaTeIbHOTO YUPEKICHUS
BbIciIero oOpasoBanus «Poccuiickas akagemMusi HApOJHOTO XO3AHCTBA H
rocynapcTBeHHOU ciyx0bl npu Ilpesunente Poccuiickoit @enepauuu» (B pen.
npuka3za PAHXul'C ot 11.05.2016 . Ne 01-2211)

7.4 HopmaTuBHBIE IPABOBbIE JOKYMEHTbI

He ncnonb3yrores
7.5. UaTepHeT-pecypcehbl.

C3UY pacnonaraeT IOCTYIIOM 4Yepe3 calT HaydyHOW Ombmmorexku http:/nwapa.spb.ru k
CJICAYIOIIMM TOAMKUCHBIM 3JICKTPOHHBIM pECypcaM:

Pycckosi3bIuHBIE pecypChl
—  DJeKTpOHHBIE YUEOHHUKH IEKTPOHHO - bubmuoteyHoi cuctemsl (ObC) «AOyKe»
— DIeKTpOHHBIE YYEOHUKH AMEKTPOHHO — Oubnmuoreunou cucrteMsl (ObC) «Jlanby»

— HayuHo-npakTHueckue crarbu NO (HUHAHCAM U MEHEMKMeHTy M3marenbckoro poma
«bubnmnoreka I’ pedbeHHNKOBAY

— Crarbu U3 NepUOANYECKHUX U3/1aHUI M0 OOLIECTBEHHBIM U 'yMaHUTAapHBIM HaykaMm «Mct
- Bero»

— MHudopmanmonHo-npaBoBsle 6a3bl - KoHcynbsTanT mitoc, ['apaHr.

AHIJIONI3bIYHBIE Pecypehl

— EBSCO Publishing - nocTyn kK MynbTHIUCIUIUIMHAPHBIM MTOJIHOTEKCTOBBIM 0a3aM JaHHBIX
Pa3IMYHBIX MHPOBBIX M3/IAaTEIBCTB 110 OM3HECY, IKOHOMUKE, (PHHAHCAM, OyXTaJiTepcKOMY
y4eTy, T'yMaHUTapHbIM U €CTECTBEHHBIM 00JIaCTsIM 3HAHWM, pedeparaM U MOTHBIM TEKCTaM
MyOJMKAIMKA U3 HAyYHBIX U HAYYHO-TIOMYIISIPHBIX KYPHAJIOB.

— Emerald- xpynHelilee MUpoBO€e M3/1aT€IbCTBO, CHEIMATU3IUPYIOLIEECS Ha 3JEKTPOHHBIX
KypHajax u 0a3ax MaHHBIX 110 SKOHOMHKE M MEHEKMEHTY. liMeer craTryc OCHOBHOTO
UCTOYHHMKA NMPOo(ecCHOHANbHOM HH(pOpMaLuu JUIsl MperojaBareiel, ucciaeaoparenei u
CTEIHAIMCTOB B 00JIACTH MEHEKMEHTA.

Bo3M0OXHO HCIIONB30BaHNE, KPOME BBIIICNEPEUUCIEHHBIX PECYPCOB, M JIPYTUX AIIEKTPOHHBIX
pecypcoB cetn MHTepHeT.

7.6. UHbIEe HCTOYHUKH.

He ucnons3zyrores.
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8. MarepuajbHo-TexHHYecKasi 0a3a, HHPOPMALIMOHHbIE TEXHOJIOTHH, IPOTPAMMHOE
obecrieyenre U MHGOPMAIMOHHBbIE CTIPABOYHbIE CHCTEMbI

Kypc Brito4aeT ucnonb30BaHue MporpaMMHHOT0 obecrieueHust Microsoft Excel, Microsoft
Word, Microsoft Power Point g1 mMOATOTOBKY TEKCTOBOrO M TaOIMYHOIO MaTepHaa,
rpaduuecKux WILTIOCTPAIN, a TAKKe JUIsl peICHHsI 33729 IKOHOMETPUIECKOTO MOICITUPOBAHUSI.
JIiss  DKOHOMETPHUYECKOTO  MOJICIIMPOBAHMS  TakXe  JOJ/DKHBI — HCIOJb30BaTbCs — IAKEThI
CTaTUCTUYECKOTO U SKOHOMETPUIECKOTO MOJICITUPOBAHMSI, & TAKXKE SI3BIKM aHAIUTUKH JTAaHHBIX R,
Python.

MeTtoapl OOy4eHHUs C HCIOJIb30BaHUEM HH()OPMAIMOHHBIX TEXHOJOTHH (KOMIIBIOTEPHOE
TECTUPOBAHUE, IEMOHCTPAIUSA MYIBTUMEINHHBIX MaTePHAIIOB)

WHTEpHET-CEPBUCHI U AIIEKTPOHHBIE PECYpPChI (MIOMCKOBBIE CUCTEMBI, DJIEKTPOHHAS IOUTA,
po(ecCHOHAIbHBIC TEeMaTHYEeCKUE YaThl U (OPYMBI, CHCTEMBI ayIno M BHIECO KOH()EPCHIIMIA,
OHJIAWH OJHIMKJIONEANH, CIPABOYHUKH, OHMOIMOTEKH, OJIEKTPOHHBIC Y4eOHbIE W y4eOHO-
METOAMYCCKHE MaTePUaJIbI).

Jis  opraHuzanuy  AWCTAHIIMOHHOTO OOYYEeHHsI CIEAYyeT HCIIOJIb30BaTh CHCTEMY
qucTaHIoHHoro obyuenust Moodle ¢ peructpanueii Bcex 00yuyaeMbiX.

Ne n/n | HammeHnoBanue

1. | KommbroTepHbie KJIacchl ¢ IepcoHaIbHBIME DBM, 00beTUHEHHBIMU B JIOKATbHBIE
CEeTH ¢ BBIXoJ0M B MIHTEpHET
ITaker Excel -2016, proftesional plus, IBM SPSS statistics, R, RStudio, Anaconda
[Tporpamma Loginom
4. | MynbTUMEIHMIHBIC CPEACTBA B KAKIOM KOMITBIOTEPHOM KJIacce U B JICKITHOHHOU
Ay TOPHH
5. | bpaysep, ceTeBble KOMMYHUKAIIMOHHBIE CPEACTBA i Bbixoaa B MHTepHeT. CepBHCHI
U ciykObl Azure
6. | O6nauynsie Texnonoruu Google Collab, Loginom

KommbrotepHsie kinaccsl u3 pacyera 1 [I3BM g onnoro obyuaemoro. Kaxxaomy

oOyJaroniemMycs J0/DKHA OBITh IPEOCTaBIICHA BO3MOXKHOCTB JIOCTYIA K ceTssM IHTepHeT B
TedyeHue He MeHee 20% BpeMeHH, OTBEIEHHOTO Ha CAMOCTOSITENTbHYIO TTOATOTOBKY.
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