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

1.1. Jucnumnuaa «IIporHo3upoBaHue BpPEMEHHBIX pAIOBY» OOECIIEYMBAET OBJIAJACHUE
CJICAYIOIIMMU KOMIIETEHIIMSMU:

Mojenei

OIICHKH |
LICJICBBIX MOKa3aTesIeH,
MTOCTPOCHHS
IMPUMCHCHUA
AJTOPUTMHYECKUX

aHaJIli3a

u

Tabmuma 1.1
Kon Haumenosanue Kon HauMmenoBanue KoMIIOHEHTA
KOMITETCHIIMM | KOMIIETEHIIMHU Kommonenra KOMITETECHIINHU
KOMITETEHIUN
[TKC -3 Criocoben ITKC-3.1 [Tpumensier CHCTEMHBII
00OCHOBEIBATH MOAX0J, METOABl  TEOPHUH
pEelIeHUsT Ha OCHOBE MPUHATUS PEIICHUMA, METOJIbI

ONITHMH3ALHH pH
000CHOBaHHH PELICHUS

- B pe3yiibTare OCBOCHUA JUCHHUIIIMHBIL Y CTYACHTOB JOJI?KHbBI OBITh C(i)OpMI/IpOBaHLIZ

Tabmuna 1.2

OTD/TO

(mpu HANTUYUU
npodcTangapra)/
npodecCuOHaIbHBIC IEHCTBUS

Kon
KOMIIOHEHTA
KOMITIETEHIIUHA

Pesynbrarel 00yueHus

O6ocHoBanue pemenuii D/6

dopMUpOBaHUE BO3MOXKHBIX
peneHuin 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:

- OCHOBHBIE MOHSATUS U OCHOBHBIE METOIBI
TEOPUM aHaju3a JAHHBIX, WHTEJUIEKTyalbHOM
00pabOTKM JaHHBIX, MAIIMHHOTO OOY4YEeHMS,
TEOPUM  MPOTHO3UPOBAHMS, SKOHOMETPHUKH,
MHOTOMEPHON MareMaTU4eCKON CTAaTUCTUKH;

- cpencTtBa OW3HEC-aHATUTUKA W Ou3HEC-
MOJEIIMPOBAHUSA, AHAJIM3a U MPOTHO3UPOBAHUS
BPEMEHHBIX PSJIOB U MAHEIbHBIX JAHHBIX;

Ha YpOBHE YMEHUN:
YMmerh:

- o0OpabaTbIBaTh SMIUPHUUECKHE U
HKCIIEpUMEHTAIbHbIE JJaHHbIE, OCYIIECTBIATh
npe1o0paboTKy U OUHUCTKY JAHHBIX;

- WCTIOJNB30BATh  MaTeMaTH4eCKue U
MHCTPYMEHTAJbHBIE CpeACTBAa Uil  3ajad
OnmrucCaHvud W MOJACIHUPOBAHUA IIPOLECCOB U
CHUCTEM, 00paboTkH, aHaJIn3a u
CHUCTEMaTH3allMd PE3YyJIbTaTOB HCCIICIOBaHUS
JUTS IPUHSATHS pEIICHHH;
- paspabarpiBaTh MaTeMaTHYECKHE
MOJIEIIH JUISl peLlICHHs TPUKJIIAIHBIX 3a/1a4




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

OO01mast TpPyI0eMKOCTh JUCIUILTHHBI COCTABIISET 4 3a4eTHBIC enUHUIbI /144 daca.

JluCUMIUINHA ~peaju3yeTcsi 4YacTUYHO C NPUMEHEHHEM JUCTaHIMOHHBIX 00pa30BaTeNbHBIX
texHoyoruit (manee — J10T).

JlocTynm K cHCTeMe JMCTAaHIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTMH OCYIICCTBISICTCS KaXkKIIbIM
00y4aroIMMCs CAMOCTOSITEIBHO 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 ayn./20, 10T
O061masi TPy10eMKOCTh 144 108
KonTakTHas padora ¢ 56 42
npenogaBareJieM
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
dopma npoOMEKYTOUHOI SK3aMeH
arTecTaunu

Mecro nucuunmiaunbl B ctpykrype OII BO

Jucuummaa b1.B.JIB.03.02«IIporHo3upoBanue BpPEMEHHBIX PAJOB» OTHOCHUTCS K
JUCLIUIUIMHAM 10 BBIOOPY yueOHOro miiaHa 1o HamnpasieHuto «busznec-undopmaruka» 38.03.05.
[TpenonaBanue aucuuIuinHbl «I[poruHo3upoBanne BpeMEeHHBIX PsI0B» OCHOBAHO HA JUCHUIUIMHAX
— b1.0.07.05 «Teopust BeposTHOCTEM M MareMmaruueckas craructuka», b1.B.06 «Ananus
JaHHBIX».B cBOIO ouepenb oHa cO3aéT HEOOXOIMMBIE MPEANOCHIIKU JJIi OCBOEHUS MPOTrpaMM
Takux auciuiinH, kak b1.0.21 «AnHanmu3 u MonmenupoBaHHE OW3HEC-TIPOLIECCOB». 3HAHWS,
YMEHUS U HaBBIKU, MOJTYYEHHBIE NIPU U3YUEHHH JTUCLMILIMHBI, UCIOIB3YIOTCS CTYACHTaMHU IpU
BBINTOJIHEHUH BBIITYCKHBIX KBAJM(UKAITMOHHBIX PaOoT.

- JucuunnuHa uzydaercs B 6-M cemecTtpe 3-ro Kypca.

- CDOpMOﬁ HpOMG)KyTO‘-IHOﬁ arrccrtaiiuu B COOTBCTCTBHUU C y‘Ie6HLIM IIJIaHOM
ABJIISACTCS ODK3aMCH.

3. Conep:xaHue M CTPYKTYpa THCHMIJIMHBI

Tabnmuna 3
Ne ni/m HaumenoBanue O0beM TUCHUIIMHBI, YaC. dopma
TeM Bcero KonrakrHas padora Cp TeKyLIero
00y4arommxcs ¢ KOHTPOJIsA
npenoaasareseM ycneBaeMo
110 BUJAM Y4eOHBIX CTH™¥,
3aHATHH MPOMEXKYT
JI 113 KC | CPO | CII O4YHOI1
P aTTecTanm




H***

Oomuas
XapaKTepPUCTHUKA
METOZOB U MOJEJIeH
MIPOTHO3UPOBAHUS

Tema 1 15 4 4 7 O/T

[Tpeno6pabdoTka
BPEMCHHBIX PSJIOB

Tema 2 15 4 4 7 O/3an/T

[Ipocteie
Tema 3 | IIporaoszupoBaHue 15 4 4 7 O/3an/T
BPEMCHHBIX PSIJIOB

Metoabl
Tema 4. CIUIaKUBaHUS 15 4 4 7 O/3an/T
BPEMCHHBIX PSIJIOB

Ce30HHEBIC
COCTAaBIISIONIHE.
Tema 5 CnekTpaibHbIi 15 4 4 7 O/3an
aHaJIN3 BPEMEHHBIX

PSAIOB

Mopnenu

aBTOPErpPECCUU U 15 4 4 ; O/3an./KP/
CKOJIB3AIIETO T

CpEIHEro

Tema 6

[Iporuno3upoBanue ¢
Tema 7 TTOMOIIIBIO 16 4 4 8 O/3an
HEUPOHHBIX CETEH

[IpomexyTouHas arTecTanus 36 2% OK3aMeH

Bcero (akaj./acTp. 4achl): 14(1)4;/1 28/18 2821 | 215 50/37, 144/108

Hpumeuanus:
KoHcynpranus Kk 3x3aMeHy — 2 Jaca

Hcnomnb3yeMble COKpAILCHHS:
J. — 3aHATHA JIEKIMOHHOTO THMa (JIEKUMH W MHBIE Y4eOHBbIe 3aHATHS, NpedycMaTpUBaloIIne
MPEeNMYIIECTBEHHYIO Tepeady yuyeOHoH nH(popMaluy neJarornyeCKUMH padOTHUKAMU OpraHU3aluy v (UIIN)
JIMIIAMH, TIPUBICKAEMBIMH OpraHM3amueil K peajn3anud o0pa30BaTelbHBIX MPOrPAaMM HA HHBIX YCIOBHUSIX,
oOydJaroImumcs) ;
I13 — mpakTHYecKue 3aHsTHs (BHIBI 3aHSTHS CEMHUHAPCKOTO THIIA 33 UCKIIIOYEHHEM JTab0paTOPHBIX pabor) ;
KCP — wunauBuayansHas pabora 0o0ydYarommxcsi ¢ MEIaroriuyecKUMH paOOTHUKAMH OpraHu3aiud u (Him)
JINIIAMH, IPUBJICKAeMBIMHU OPTaHU3aIMe K peain3aui 00pa30BaTebHbIX MPOrPAMM Ha HHBIX YCIOBUSX (B TOM
YHCIie MHIAWBUIYalbHbIE KOHCYJIBTAIlNN) ;
CP — camocrosiTenbHas paboTa, OCyHIeCTBIsieMasi 0e3 yJ4acTHs MeJarornueckux pabOTHHKOB OpraHHU3alii U
(WITH) M1, IPUBIIEKAEMBIX OPraHU3alKel K pearn3aui 00pa3oBaTelIbHBIX IPOrPAMM Ha MHBIX YCIOBHSX;
CII — camonpoBepka,;
CPO - camocTosTenbHas pabora 00y4daromerocs
koHTponbHBIE paboTsl (K), onpoc (O), Tectuposanue (T). Bermonnenue 3ananus (3ax)

Coaep:xkanne U CHUNIHHBI
Tema 1. O0masi XapakTepuCcTHKA METOI0B U Mo/ieJieid IPOrHO3UPOBAHMS

[Tonsatne «pornosupoBanuey». CyIIHOCTP M COAECPKAHUE COLMAIBHO-DKOHOMHUYECKOTO
IIPOTHO3UpOBaHUA. Buael M Ha3HaueHHE IMPOTHO30B. lIpUHIUIBEI COLUAIBHO-3KOHOMUYECKOIO
nporro3upoBanus. Knaccudukanuss mMeTtoqoB nmporaosupoBanus. [loHsThe BpeMeHHOro psija.
Mogenu BpemeHHOro psaa. OnpeneneHue U TUIOIOTHsI BpEMEHHBIX psoB. Moaenn BpeMeHHBIX
psanoB. CocTaBisioniye MOJENH BPEMEHHBIX psAAoB. OCHOBHbBIE XapaKTEPUCTHUKU BPEMEHHBIX



psanoB. ABrokoppensnuoHHas —¢yHkiua. OmmOku  mporHo3upoBaHus. Koppenorpammsr
BpPEMEHHOTO psiia. Mojens Oenoro nryma. IHCTpyMeHTanbHBIE CPEICTBA TOCTPOCHUS U aHAIH3a
BpeMeHHBIX psnoB. [IponosupoBanue B IBM SPSS, R, Python. bubnuorekn nporao3upoBanusl.
Kiaccuueckue BpemeHHbIe psajibl. CpeicTBa BU3yalid3allii BPEMEHHBIX PSIOB.

Tema 2. Ilpeno0padoTka BpeMeHHBIX Psii0B

CranoHapHOCTh BPEMEHHBIX PSA0B. AHAIN3 CTAMOHAPHOCTH C TOMOIIBI0 KOPPEIOTPAMM.
Mogens cnywaitHoro Onyxnanus. Kputepun cranmonapnoctu. Kpurepuii Jlbtomnra-bokca.
Epurepun cepuil. Kpurepuii ®ocrepa-Crioapra. Mcnonb3oBaHne CTaTUCTUYECKUX NAKETOB R,
Python, SPSS, Eviews, gretl mpu ananuse cTalluoOHapHOCTH BPEMEHHBIX PSAIOB. AHanu3 U 0oproa
¢ anomanusmu. Kpurepuu ['pad6ca, Pocuepa, Jlukcona, MpsuHa. Ananu3 nporyckoB. bopsba ¢
nponyckamu. MHTeprionsauua u anmpokcuManus. WHTepnosisius ¢ MOMOIIBI0 MOJTMHOMOB
Jlarpanxka, HpHOTOHA, KaHOHUYECKOTO MOJMHOMA. Jluneiinas wunTepnossauus. CrutaitH-
MHTEPIIOJISALHUS.

Tema 3. IIpoctnie [Iporuno3upoBanue BpeMeHHBIX PSI/I0B

Oco0eHHOCTH IPOCTHIX METOJIOB ITPOrHO3UpOBaHUs. MeTon AByX Touek. MeTo rpynnoBbIX
cpenHux Touek. [IporHo3upoBaHue Ha OCHOBE NOKa3zareieil TUHAMUKU. ba3ucHble U LieTHbIE
NoKa3aresu. DKCTPAIoJIsALUs Ha OCHOBE IOKa3zaresned quHamMHuKu. [IporHo3upoBaHue Ha OCHOBE
KpUBBIX pocTa. Penienue 3aa4 nporHo3upoBaHus C OMOILBbI METO/Ia PETPECCUOHHOTO aHAIIN3A.
Perpeccuonnas monens. Kinaccuuecknii MeTon HaMMEHbIIMX KBajaparos. lcnonb3zoBaHue
craructuyeckux s3bikoB R, Python IBM SPSS mpu noctpoeHuun perpecCuOHHBIX MOAETEH.

Tema 4. MeTobl CIUIaKMBAHUSI BpEMEHHbIX PS/IOB

[lonsitue «crmaxxkuBanuey. Metoasl criaxuBaHus. Jluaeitnsie GuiabTpel. MeToxg
CKOJIB3SILIETO cpefHero. BspemeHHoe craxuBaHue. Ilpumepsl Mopenel  CriakKMBaHUS.
AnanTuBHBIE METOABI criaxkuBaHus. CrilaXMBaHWE TPU HAJIMYUU TPEHJIAa. JKCIIOHEHIIUAIBHOE
crmaxxuBanue. Metox bpayna-Maiiepa. Metox Xonsra. Meron ETS. OcobGeHHOCTH METONOB
KpaTKOCPOYHOTO MPOrHO3UpoBaHusi. Metox criakuBanus omn6ok Tpurra. Meron Tpurra-Jlnua.
Meron Yoy.

Hcnonp3oBanue craructuyeckux mnakeroB Statistica (SPSS, Eviews) npu crmaxuaHuun
BpeMeHHbIX psifoB. CriaxuBaHue ypoBHe# psna B Excel.

Tema S. Ce3onHbIe cocTaBasomue. CieKTPaJabHbIN AaHAJIN3 BPEeMEHHBIX PS/10B

Ce30HHBIE U IUKIMYECKUE COCTABIIAIONINE BpeMeHHOro psiaa. Punstp Xonsra-Bunrepca.
Brinenenue ce3oHHOM cocTaBmstomiein. Metoasl Tpenace3onHou coctaistomeid. SENSUS 1, 1.
Tpena-uukInyeckas coCTaBiAOIAsA. BrineneHue ce3oHHON cocTaBismomiend. Vcenonp3oBanue
psana Oypwe Npu BBIABIECHUU CE30HHOM cocTaBinsomend. CrnekTpaibHblii aHanu3. CriekTpaibHOe
OKHO. Mcronb3oBaHne (PUKTUBHBIX MEPEMEHHBIX NPU HAJMYUHM CE30HHON COCTABIISAIONICH.

Tema 6. Mogesn aBTOperpeccHu U CKOJIb3IIIEr0 CpeIHero.

Monenu aBTOperpeccuu Mopsika p, CKONB3SIIETOo cpeaHero mopsiaka . Momens AP(1).
CsoiictBa Monenu. Monens AP(p). Moaenu ckonb3siiero cpeaaero CC(1), CC(q). Mogenu APCC
(ARMA). Monens aBTOperpeccuu - MpOMHTErpUpOBaHHOTO ckomb3siiero cpeauero (APTICC (p,
q, k) — wmomens. Hecraunmonapusie psagsl. Ilpomecc, cranMoHapHBI  OTHOCHUTEIBHO
nerepMuHUpoBaHHOrO TpeHaa. Croxactuueckuid TpeHa. TS m DS psagsl. Monmenu ARIMA.
Kpurepun uxu-®ymiepa. Pa3sutne n wimoctpauus tecta Juku-Oymiepa n pacmmpeHHOTO
tecra Jlukn-Oymiepa Ha Hanmuuue eauHUYHOro KopHs. llonsatue o tecre @wmumnca-Ileppona.
[Tonsitue o tecre Kwiatkowski, Phillips, SchmidtandShin (KPSS, 1992) Ha crammoHapHOCTS.
Hcnonp3oBanue crarucTudeckux nmakeroB Statistica (SPSS, Eviews) mpu moctpoenun mopaenei



BPEMCHHBIX DPSIOB, CIVIA)KMBAHUM W BBIPABHUBAaHUM BPEMCEHHBIX DPsnoB. [laHenbHBIE TaHHBIE.
Kounrerpanus BpeMmeHHbIX psnoB. JIoxxkHas perpeccus. Junamuueckue monenu. ADL-monenu.

Tema 7. IIporHo3upoBanue ¢ NOMOIIbIO HEPOHHBIX ceTeil

[Tonstue Tensopa. IlpencraBieHue BpeMEHHOIO psiia ¢ IHOMOUIbO TeH30poB. OOmias
xapaktepuctuka keras. Keras, TensorFlow, Theano, CNTK. ®peiimBopk TensorBoard.
Buzyanuzanus o0ydyenus ¢ nomorsto TessorBoard. MammnHOe 0OyueHue B aHaIN3€ BPEMEHHbIX
psnoB. Heiiponnsie cetu u rirybokoe oOydenue. [nydbokoe oOyueHue 1Jis OCiIe0BaTeIbHOCTEN.
PexyppenTHble HeilpoHHble ceTu. ['eHepauus M BbIOOp NPHU3HAKOB Ul BPEMEHHBIX DSJIOB.
IIpou3BOAUTENIBHOCT MOJIEIEH BPEMEHHBIX pAN0B. [IpakTrueckue npuiiokeHus. MeauuuHckue
IIPWIOKEHUS. BpeMeHHBIE psiibl B TOCYIapCTBEHHOM YIIPABIICHUU.

4. MarepuaJjibl TEKYIIero KOHTPOJIsl yCIIeBAeMOCTH 00y4ar0uXcsi
4.1. ®opMbI U METObI TEKYIIEr0 KOHTPOJISI YCIIeBAEMOCTH 00y4aromuxcst

- 4.1.1.B xone peanuzauuu AucuUIUInHbl «[IporHo3upoBaHre BPEMEHHBIX PSIIOB»
UCIIOJIB3YIOTCSI CIEAYIOUINE METO/IbI TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH 00yYaIOLIUXCA:

Tab6muna 4.1
Tema (pa3znein) @opMmbl (METOJIBI) TEKYIIETO KOHTPOJIS
yCIIEBAEMOCTH
Tema 1. OOmas xapakTepUCTHKa METOIOB H Oo/T
MOJI€JIEN TPOTHO3UPOBAHUS
Tema 2. [IpenoOpaboTka BpeMEHHBIX PsiIOB O/3an/T
Tema 3. Ilpocteie  IlpornosmpoBanue O/3an/T
BPEMEHHBIX PSJIOB
Tema 4. MeToabl CIVIa)KUBaHHUS BPEMEHHBIX O/3an/T
pSIOB
Tema 5. Ce30HHBIE COCTABJIAIOLIUE. O/3an
CriekTpabHBIA aHAJIA3 BPEMEHHBIX PSIJIOB
Tema 6. Mogenu  aBTOperpeccuu U O/3an/T/KP
CKOJIB3SIIIIETO CPETHETO
Tema 7. llporHozupoBaHHE C TIOMOILBIO O/3an
HEHPOHHBIX CeTel

4.2. MarepuaJibl TeKyILIero KOHTPOJIS yCIIeBAeMOCTH 00y4ar0LIUXCs.
Tunosblie OLeHOYHBIE MaTepHaJIbI 110 Teme 1

Tunosbie BONPOCHI 1JIs1 ONpoca 1o reme 1
1. B d4em 3akitodaercssi CyTh TaKUX TOHATUH, KaK «HAy4yHOE TMPEABUICHUEY,
«IIpEICKAa3aHUE, «ITPOTHO3»?
2. KakoBa ponb TPOTHO3UPOBAHHS TPU YIPABICHUH COIHAIBLHO-IKOHOMHUYECKOU
cucremon? IlpuBenure npumepsl
UTo noHMMAETCs MOJ MHTEPBAJIOM YIPEKICHUS?
[TpuBeauTe npumeps! Kiaccu(uKaus 0ObEKTOB IPOTHO3UPOBAHUS.
Uro BKIIIOYAET MOHATUE «ITPOTHO3UPYIOIIEH CUCTEMBI»?
Kakue ocHOBHBIE IPUHLIMIIBI IPOTHO3UPYIOLIEH CHCTEMBI?
JlaiiTe onpeneneHre BpEMEHHOTO psia.

Nooakow




8. [IIpuBenurte npumepsl Ki1acCU(PUKALNN BPEMEHHBIX PSJIOB.

9. U3 xakux KOMIIOHEHTOB COCTOMT MOJeNb BpeMeHHOro psaa? IlpuBemure mpumepbl
BPEMEHHBIX PSAJOB, COIEPIKALIUX TPEHI, U IUKINYECKYIO COCTABIIAIOILYIO.

10. IlpuBenuTe MpUMeEpHI AJAUTUBHON M MYJIBTUIIIMKATUBHOM MOJIeNIell BPEMEHHOTO psijia.

11. JlaiiTe xapaKTepUCTUKY CIyd4alHOW cocTaBisomed psaa. [lpuBenaure mnpumepbl
MOZEJIEH CIIy4allHOM COCTABIISIOLIEH.

12. Ha3oBuTe OCHOBHBIE XapaKTEPUCTUKU BPEMEHHOTO PsiJia.

Tecr

1.Uudopmanmonnsie Kpurepuu. UTO MOKHO OIICHUTH C TIOMOIILI0 HH()OPMAITMOHHOTO
Kputepusi Akanke?
CTallMOHAPHOCTh
HECTAI[MOHAPHOCTD
Ka4eCTBO MOJEIIU
OIIMOKY anmpoOKCUMAIIMA MOJIEIH

5. HaIM4KMe aHOMaJIUi

2.KoMmoHeHThI MOJeIl BpEMEHHOTO psijia. Kakre KOMIOHEHTHI MOTYT COAEePKaTh MOJIENb
BPEMEHHOTO psiia?
Tpenn
CIy4aiiHas COCTaBJISAOIIAs
CE30HHAas COCTaBISIOIAs
UKJIMYECKasi COCTaBIISIONIAs
aHOMaJIbHbIe KOMITIOHEHTHI
BpeMEHHasi KOMIIOHEHTa
rapMOHHKA
3.Koppenorpamma

NS

NoabkowhE

Series y1

Lag
BBI6CpI/ITC MOACIIb BpeMCHHOFO p;ma, KoppenorpaMMa JJIsL I(OTOpOFO HpI/IBCIIeHa BBIIIIC

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

2. t<-c(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 cBoiictBamu 0011a/1ae€T MOZIeNIb BpDEMEHHOT'O psJia, €ClIU €€
KOppesorpaMma aBTOKOPPEISIIIMOHHON (DYHKITUU HMEET BU/T

Series y1

08

Lag

HaJU4YUe TPEH 1A
HaJIMYHAE CE30HHOM COCTaBIISIONICH
CTallMOHAPHOCTBIO

OTCYTCTBHE TPEHJA
3ProIMYHOCTHIO

agrwbdE

5.0Tnuuuns BpeMEHHBIX PSIIOB OT MIPOCTPAHCTBEHHBIX BEIOOpPOK. BriOepuTe cBoiicTRa,
OTJIMYAIOLIUE BPEMEHHBIE PS/Ibl OT IPOCTPAHCTBEHHOMN BBIOOPKU

1.

2.

~ow

BO BpPEMEHHOM Py CYHIECTBEHEH TMOpPSIOK HaOIroneHuid, a B BBIOOpKE HE
CYIIIECTBEHEH

YPOBHM BpPEMEHHOIO psfa H3MEpSIOTCS B KOJIMYECTBEHHOM IIKajge, a B
IIPOCTPAHCTBEHHOM BBIOOPKE B JIF000H IIKaJe

YJIEHBI BPEMEHHOTO Psi/ia U HaOIroeHUs! BEIOOPKH HE3aBUCHMBI

YJICHBI BpEMEHHOTO Psijia B OOIIEM CiTydae CTaTUCTUUECKHU 3aBUCHUMBI, 8 HAOIIOICHUS
HE3aBUCHUMBI

YJIeHbl BPEMEHHOTO psifa HE SBISIOTCS OJUHAKOBO paclpeeieHHbIMH, a
HAOIOICHUST OTUHAKOBO PACIPE/IEICHbI

HaOJIFOJIEHNsT BBIOOPKH MOTYT OBITh OIIEHEHBI C TIOMOIIBI0 CTATUCTUYECKHUX
XapaKTEPUCTHK, @ BO BPEMEHHOM DSy TAKMX XapaKTEPUCTHK HET

6.0mnbka nporuoza. Omrlka MporHo3a BEIUYUCIAETCS 10 popMysie

 [ejl/N

rae ej - omuoOka j-ro HaOmroneHus. Kak Ha3piBaercs naHHast omnoka?

1.
2.

MAE
MAPE

10



3. RSME

4. MASE
5. MPE
7. Ommbku mporHo3a. OmubdKa Mporao3a BeYUCIETCS 10 hopmMyme
T e?/N
rae ej - ommuOKa j-ro HaOmonenus. Kak Ha3piBaercs janHas ommoka?
1. MAE
2. MSE
3. SSE
4, MAPE
5. MASE
6. RMSE

8. [InanupoBaHue U NPOrHO3MpPOBaHUe. YeM OTIIMYaeTCsl IIIaHUPOBAHUE OT
nporo3upoBanus? Kakumu cBoiicTBaMu 00JIafacT MIaHUPOBAHKUE B OTIUYUE OT
IPOTHO3UPOBAHUS?

1. HOCHUT IUPEKTUBHBINA XapaKTep

2. uMeeT OOMIBIINKI CPOK

3. HMeeT pecypcHy0 00ecIeueHHOCTh

4. HOCHT BEpOSTHOCTHBII XapaKkTep

5. mpemycMmarpuBaeT HECKOJIBKO BapUAHTOB

9. IlporHo3upoBanue. Beibepure cBOICTBa, KOTOPBIMH JOJDKHO YIOBIETBOPSTH
IPOTHO3UPOBAHUE
1. BEpOATHOCTHBIN XapakTep MPOTHO3a
2. HOCHT XapakTep HCCIIET0BaHUS
3. TOPH3OHT MPOTHO3a HE MOXET OBITH OOJIBIIE TIEPHOIA PETPOCIEKIHH
4. omunOKu NporHo3a He MOryT ObITh 6osbIe 50%
5. o00s3arenbHbl HECKOJIBKO BAPUAHTOB MPOTHO3a
10. Mmonens BpeMeHHOro psiaa. CKpUNT AJis CUHTE3a YpOBHEH BPEMEHHOTO psijia UMEET BHJL
y1<-17.6+3.4*t+rnorm(50,0,1.5)
y_tsl<-ts(yl,frequency = 12,start=c(2011,1))
Yemy paBeH pa3Mep BpEMEHHOTO psijia’?

11. ABTOKOppENSIIMOHHAs PYHKLINS

VYKkaxxure, KAKUIMU CBOMCTBaAMM 00J1aJjaeT aBTOKOPPESIUOHHAs (PyHKIIHS

. Jlns nara, paBHOTO HYIIO ()YHKIMS paBHA SAUHUIIE

. Jns nara, paBHOTo 6€CKOHEYHOCTH (DYHKIIMS paBHA HYIIIO

3HavyeHust PyHKIMU A7 Jlara, paBHOTO €AMHMIIE 3HAYUMO OTJIMYAIOTCS OT HYJs
. (byHKIMA yeTHas

. (QyHKUUS HedyeTHas

AN R

TunoBbie OLIEHOYHbIE MaTepHuaJbl IO TEME 2

Tunosbie BONPOCHI 1JIS1 ONPOCA MO Teme 2
1. JlaiiTe ompeneneHWe CTAIMOHAPHOTO BPEMEHHOTO psna. YUTO MOHMMAETCS IO
CTalMOHAPHOCTHIO B Y3KOM U HIMPOKOM CMBICIIE?
2. Ormpenenute aBTOKOPPEISAIIMOHHYIO W YaCTHYIO aBTOKOPPEIIAIIMOHHYIO (DyHKITUH.
3. IlpuBeaute mpuMepsl KOppEIOrpaMM M aHAJIM3a CTAI[MOHAPHOCTH BPEMEHHOTO Psijia C
HX TTOMOIIBIO.
HazoBure kpurepun npoBepKku CTAlMOHAPHOCTH BPEMEHHOIO psija.
5. Kak mnpumensiercs kpurtepuii Jlptomnra-bokca mnpu mpoBepke CTaIMOHAPHOCTH

&
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BpEMEHHOTO psija?
6. Uro Takoe Mozenb cirydaiiHoOro Omyxaanus. Kak mporHo3upyroTcst ypOBHU BPEMEHHOTO
pslia ¢ ee MOMONIbI0?
HazoBute ciocoOb1 60pbOEI ¢ MPOITyCKaMU HAOTFOICHHIA.
8. Kaxk ompenenuts u 60poThest ¢ aHOManUsAMHU? Kakue cTaTHCTUYEeCKHE KPUTEPUU TIPU
3TOM UCHOJIb3YyI0TCA?

~

- 3amanug 1o teme 2.
- 3anmanue 1. CtauroHapHblii BpeMEHHOU psaa. Mojenn BpeMEHHbBIX PSI0B.
- Jlana Mozenbp BpEMEHHOIO psAa.

y, =12,3-3t + Zcos%t —33in%t +g,

g, > N(0,3);

- CuHre3upoBarh psij 110 33aHHON MOJEIH.

- HpOBepI/ITB CTAIMOHAPHOCTb BPEMCHHOT'O pAAad IO CTATUCTUICCKUM KPHUTCPUIAM
t y(t)
1 25,17
2 25,14
3 23,55
4 25,74
5 24,66
6 25,57
7 24,00
8 24,01
9 24,27
10 23,16
11 24,53
12 25,54
13 24,79
14 24,66
15 25,55
16 2433
17 26,44
18 24,99
19 23,36
20 27,27

- Tecr
1.Kpurtepun obHapyxeHHs BHIOPOCOB
VYKaxuTe, KAKMe KPUTEPUH UCIIONIBb3YIOTCS 1JIs1 BBISIBICHUS aHOMAJIHil?
Kpurepuii ['pab6ca
Kputepuii Pocuepa
Kpurepuit KPSS
Kpurepunii Jlukcona
Kpurepuit bokca-Ilnpca

arLONOE

2. Kpurepuii KPSS
Kpurepniit KPSS npennaznauen ...

12




1. mpoBepku HYIEBOH THIIOTE3bI O TOM, YTO BPEMEHHOU Pl HE ABIseTCs TS-cTarimoHapHBIM

psaoM

2. TPOBEpPKH HYJIEBOM TUIOTE3bl O TOM, YTO BpPEMEHHOU psf siBisieTcs TS-cranmoHapHBIM
psoM

3. TOPOBEPKH HYIEBOW THUIOTE3bI O TOM, YTO BPEMEHHOM psij He siBisieTcst DS-cranmoHapHbiM
psoM

4., TpOBEpKH EAMHUYHOW THUIIOTE3bI O TOM, 4YTO BpPEMEHHOW psn He sBisercs DS-
CTallMOHAPHBIM PSIOM

5. TpOBEpKH HYJEBOH THIOTE3bI O TOM, YTO BPEMEHHOH psaa He sBisgercs TS u DS-
CTallMOHAPHBIM PSIOM

Tunosblie OlleHOYHbIE MATEPHUAJIBI 110 TeMe 3

Tunosbie BONPOCHI JJIs1 ONIpoca no reme 3

1. B uemM 0COOEHHOCTH TIPOCTHIX METOIOB IPOTHO3UPOBAHMUS?
2. Kakue HegocTaTku METOOB MTPOCTOM SKCTpANoisiiuu?
3. Kak ocymiecTBisieTcss IporHo3upoBaHNEe HA OCHOBE METO/A JABYX KpailHUX TOYEK,

METOAa CpCAHUX TPYIIIIOBBIX TOYeK? CpaBHI/ITe JaHHBIE METOJbI. YKAXXUTE MX JOCTOMHCTBA M
HCOOCTAaTKH.

4. HazoBure mnoxasarenu puHamukd. Kak Haxomsrcs cpenHue nokasareneit
JTUHAMUAKHA?

S. Kak wncnosnp3oBaTh METOABI PErpEeCCMOHHOIO aHajlu3a MHpU pelIeHUuH 3ajad
IPOrHO3UPOBAHUS?

6. Kakue npo6iaemMbl BO3HUKAIOT MPU PELLICHUH 3a/1a4d IPOrHO3UPOBAHUS C IIOMOIIBIO
METOJIOB PErPECCUOHHOIO aHaIn3a’?

7. Kak wncnosnp3oBaTh METOABI PErpecCMOHHOIO aHajlu3a IpU pPEUIeHUH 3ajad
IIPOrHO3UPOBAHUS?

8. Kakue npo6iemMbl BO3HUKAIOT IPU PELLICHUH 3a/1a4l IPOTrHO3UPOBAHMSI C IOMOIIbIO
METOJIOB PErPECCUOHHOTO aHaIn3a?

9. Ha3zoBuTte 0cOOEHHOCTH perpecCHOHHON MOJIENH POTHO3UPOBAHUS.

10. [TpuBenuTe mpuMepbl BO3MOXHOCTH HCIIOJIb30BaHUSI PETPECCHOHHBIX MOENel B
HKOHOMHKE.

11. JlaiiTe 0011y10 XapaKTepUCTUKY METO/]a HAUMEHBILINX KBa/IpaToB.

12. Kakue orpaHndeHuss M JOMYIIEHHUs NPUHUMAIOTCS IPHU HCIOJIB30BaHUU METOMA
HAaUMEHBIINX KBAJPaTOB JUIsl OLIEHKU KO3()(DUIIMEHTOB YpaBHEHUS PErpeccuu?

13. Kak  uHTEepmperupyroTcs  mapaMeTpbl  IPOCTOM  JIMHEWHOM — MoJenn
MPOrHO3UPOBAHUS?

3aganuda mo reme 3.
3ananue 1.

ITocTpouTh JINHEWHBIE MOJEIN AMHAMUKHA METONAMHU JIByX KPalHUX U ABYX CPEIHUX TOYEK
JUIsI BPDEMEHHOTO 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. AGCOMIOTHBIN TPUPOCT
BpemenHoii psi 3a1aH mocnea0BaTeIbHOCTHIO

13



y<-c(9,12,16,21,22,25,28,29,33)

Yemy paBeH cpeaHuil abCOMIOTHBIN MPUPOCT?

2. HTepnonsauuoHHbIN OJIMHOM
3aaHbl 3HAYCHUs YPOBHEN BPEMEHHOTIO psAJa

Lt

2

4

L

a4 4

9

IMOJIMHOM KaKOr'o ImopsAaaka 6yz[eT HHTCPIIOJINPOBATh JaHHBIC TOYKH?

3. UnTepnonsnus

3a/1aHbl 3HAYEHMs] YPOBHEN BPEMEHHOTIO psJa

Lt

o2

4

L

49

10|

YeMy paBHO anmpOKCHMUPOBAHHOE 3HaYeHUE (DYHKIMHU JUISI MOMEHTA BPEMEHH PaBHOTO 3

IIpH UCIIOJIb30BAHUHU MHTCPIIOIALMOHHOI'O MoJiImHOMa?

4. KaHOHUYECKUH TOJINHOM

3a/iaHbl 3HAYEHMs] YpOBHEN BPEMEHHOTIO psJia

Yemy paBeH kodddunment mpu t"2?

5. Koapduuuent pocra

t

of

2

4

y

4

f)

9

Bpemennol psia 3a1aH OCIIEI0BATEIBHOCTHIO

y<-¢(9,12,16,21,22,25,28,29,33)

Uemy paBeH cpeanuii koagduirent pocra? OTBET OKPYIIIUTH C TOUHOCTBIO JI0 JBYX 3HAKOB
IIOCJIE 3aIIATOM

6. Kpuseie pocra

t1

0

1

BpemenHoii psi 3a1an Tabauieit

2

3

4

5

6

7

8

yi

39

49

48

42

28

24

22

20

16

Hcnons3ys MeTon IByX KpalHUX TOYEK ONPEICIHUTH ITPOTHO3UPYEMOE 3HAYECHHE YPOBHS
BPEMEHHOI'0 Psi/1a HAa OJIMH IIAr.
Hcrnonb3ys NMHENHOE YpaBHEHHME KPHBOM pOCTAa, KOTOPBIE ONPEACISAIOTCS C IMOMOIIBIO
KJIACCUYECKOT0 METO/a HAaUMEHBIINX KBAaJApaTOB, HAWTU INPOTHO3UPYEMOE 3HAYCHUE YPOBHS
BPEMEHHOTO psi/1a Ha OJJUH IIar. 3HAYEHUE OKPYIIIUTH C TOYHOCTHIO J0 ABYX 3HAKOB IIOCJIE 3aIISITON

7. MeTon ABYX KpailHUX TOYEK

BpemenHoii psij 3agan Tabnuiei

ti

0

1

2

3

4

5

6

7

8

yi

40

50

48

42

28

24

22

20

16

I/ICHOHBSYH MCTOA ABYX KpaﬁHI/IX TOYCK OIIPCACIINTL IMPOTHO3UPYCMOC 3HAYCHHUC YPOBHS
BPEMCHHOTI'O psgaa Ha OJUH Hiar

14



8. [IporHo3upoBaHye ¢ OMOIIbIO a0COIIOTHOTO IPUPOCTA

BpemeHHo# psizt 3aaH NOCIe10BaTENIbHOCThIO

y<-¢(9,12,16,21,22,25,28,29,33)

YeMy paBHO IPOTHO3UPYEMOE 3HAYEHUE YPOBHS BPEMEHHOIO psja MpH MPOTrHO3E Ha JBa
11ara, €CJIv JJIsl 3TOTO UCTIONIb3YETCs CPEIHUI aOCOMIOTHBIN IPUPOCT?

9. IIporuo3upoBaHue ¢ TOMOIIBIO KOAPPUITUEHTA PUPOCTA

BpemeHHoii psizt 3a1aH TOCIIE0BaTEIbHOCTHIO

y<-¢(9,12,16,21,22,25,28,29,33)

YeMy paBHO HPOTHO3UPYEMOE 3HAYCHUE YPOBHS BPEMEHHOTO psijia, €CJIM HCIOJIb30BaTh
cpennuii kod3pdunment pocra? Ilpu pacuere ucmonb3oBarh 3HadeHHE KO3(D(UIIMEHTA pocCTa,
OKPYIJICHHOE C TOYHOCTBIO JI0 JIBYX 3HAKOB MocJie 3armsaToid. OTBET OKPYIIIUTh JO EIIBIX.

Tunosblie OlleHOYHbIE MATEePHUAJIbI IO Teme 4

TunoBbie BONPOCHI sl ONIpOca 1o Teme 4

1. Yro takoe «crnaxxuanue»? Ero nemnu.

2. Yto takoe puneTp? Monens huibTpa.

3. Meron ckomp3sAmero cpeanero. JIOCTOMHCTBA M HEAOCTATKA METOAA CKOJIB3SIIETO
CpEeIHEro.

Uro Oyzer ¢ pe3yibraraMu CIIIaKUBaHUS, YBEIHYUTE Pa3Mep OKHA CTIIQKHBAHUS?

J1J1s 4ero UCTMONb3YIOTCS B3BEIICHHBIE METObI CIIIAXKUBAHUS?

B kakux ciaydasx UCHOIB3YIOT METOJBI QIAITUBHOTO CTIQ)KHBAHUS?

Kak o1nieHUTh Ka4ecTBO CIIIaKuBaHuUs?

MeTox SKCIIOHEHIIMANBHOTO criaxkuBanus. OT 4ero 3aBUCHT BBIOOp mapaMerpa GuibTpa
IIPU SKCIIOHEHIIUATBbHOM CIIIaKUBAHUU?

9. Hasoswure Bapuantsl moneneid ETS

N OA

3aganuda nmo reme 4.

3aganue 1.CrnaxuBaHue BpeMeHHBIX psiioB. [Ipumep 3amaun. BuIOMHUTE Crila’kuBaHueE
BPEMEHHOTI'0 Psi1a METOIOM CKOJIB3SIIETO CPEAHETO Il OKHA PABHOIO 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 1954
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
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119 225,7
126 231,1
133 236,1
140 236,7
147 2433
154 247
161 247,9
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 2604
252 260,7
259 259
266 261
273 266,6
280 267,9
287 266,5
294 267,3
301 269,1
308 274,2
315 277
322 278,9
329 2834
336 290,1
343 293,8
350 295,8
357 299,2
364 303
371 303,9
378 301,7
385 302,7
392 303,8
399 304,6
406 309,5
413 311,2
420 311,1
427 315.3
434 317,3
441 321,7
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448 332,6
455 338,7
462 346,3
469 356,6
476 361,2
483 369
490 372,1
497 386.,3
504 394,3
511 402,2
518 403,6
525 406,5
532 405
539 406,6
546 406
553 408,4
560 411,2
567 413,1
574 4173
581 416,8
588 420,2
595 414,7
602 413,8
609 416
616 417,1
623 420,9
630 422,5
637 425,1
644 4248
651 434

OI_ICHI/ITB KaueCTBO CIia)KMBaHUs. BEIMOIHUTE MEAUAHHOE CINIAKUBaHUE

Tect
1. (- BBIOEGpHTE OMH BapUaHT OTBETA)

TeHnaeH1Ms BpEMEHHOTO psiia XapaKTepU3yeT COBOKYITHOCTh (DaKTOPOB, ...

1 OKa3BIBAIOIIHX CE30HHOE BO3/ICHCTBHUE

2. HE OKa3bIBAIONIMX BIIMSHHAE HA YPOBEHb psija
3. OKa3bIBAIOIIUX €TUHOBPEMEHHOE BIUSHUE
4,

OKa3bIBAIOIIMX JOJTOBPEMEHHOE BIUSHHE M (DOPMUPYIOIIUX OOIIYyI0 JAMHAMUKY

M3y4aeMoro rnoka3aress
2. ( - BpIOEpHTE OUH BapHUaHT OTBETA)

Ilon aBTOKOppeHHHHCﬁ ypOBHGfI BPEMCHHOTI'0 psgaa NoApa3zyMeBaCTCA

MOCJIE0BaTEeNIbHBIMU YPOBHSAMH Psifia:
1. nerepmMuHHpOBaHHAS

2. KOppeSIHOHHO—(DYHKITHOHATbHAS

3. KOppeJsIHOHHAs
4. QyHKUMOHAIbHAS

3. BbibepuTe HECKONbKO BapMaHTOB OTBeTa)

17
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KomMmnoneHTamu BpeMeHHOTO psiia SBISIOTCA:
1. xo3¢pdunreHT aBTOKOPPENSIUH
2. nmar
3. TpeHn
4. nukinyeckas (Ce30HHas) KOMIIOHEHTA
4.B cranroHapHOM BPEMEHHOM psifie TPEH0Basi KOMIIOHEHTA ...
1. uMeeT NMUMHEHHYIO 3aBUCUMOCTb OT BpEMEHU
2. WMeeT HeIMHEHHYIO 3aBUCUMOCTh OT BPEMEHHU
3. OTCYTCTBYyeT
4. npuCyTCTBYET

5.. Tlepuon pszia. exeMecsdHbIe JaHHBIE 110 PoXkIaeMocTH B T. Hpio-Mopk, coGpaHHbIe B IIepHo
¢ ssuBaps 1946 r. mo nexadbpp 1959 1. mpeacTaBieHbl B BUIe BPEMEHHOTO Psijia.

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

Cxpurnrt A paboThl C HUM UMEET BUJIL:

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

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

birthstimeseries

head(birthstimeseries)

YemMy paBeH Nepuoj CE30HHOM COCTaBIISIONICH BpeMeHHOTo psiia? OTBET aTh YUCIOM

6. [Tapamerp duibsrpa
YKaXuTe Kakoi mapameTp UCIOIb3yeTcs B QUIBTPE MPOCTOTO IKCIIOHCHIIMALHOTO CIITaKUBAHUS
1. pa3mep oxHa

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

7. IIpocTO€ SKCOHEHIIMAIBHOE CITIaXKUBAHUE
Kakumu cBoiictBaMu o6naaeT (pUiabTp NpocToro 3KCIOHEHIIUAIBHOTO CIIaKUBAHU?
1. BpemenHoOI psif cunTaeTcs CTalMOHAPHBIM. TpeH1 OTCYTCTBYET
2. Ilpu onpeneneHuy Cria)keHHOTO 3HAYECHUsI YUUTHIBAIOTCS BCE MPEAbIIYIINE YPOBHH
BPEMEHHOT0 psiia
3. Bec kaxmoro mpeaplAyllero 3HA4€HUs YPOBHS BpPEMEHHOIO psiia MEHbIIEe Ha
BenuuuHy o 1-o)
4. Bec Kax1oro mpeAblAyIIEro 3HA4eHUs YPOBHS BPEMEHHOIO psiia MEHbIIE Ha
BEJIMYMHY O
5. IIporaoszupyemoe 3Ha4€HHE YPOBHS BpPEMEHHOIO psja 3aBUCUT OT Mapamerpa
¢unbTpa
8. ®unprp bpayna-Maiiepa
CKonbKO ypaBHEHMH 3a7ar0T MOBEJEHHE (HIBTPA SKCIIOHEHIMAIBHOIO CIIaXkKUBaHUs bpayHa-
Maiiepa, eciu critaxuBaeMblid QUIIBTP COACPIKUT KyOHMUECKUN TOIMHOMUANBHBIN TpeH?

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

9. @UABTP CKOJIB3ALIETO CPETHETO

Kaknmu cBoiicTBamMu 0051a1aeT GUIBTP MTPOCTOTO CKOJIB3SIIETO CPETHETO?
1. criaxxMBaHWE MPOU3BOAUTCS HA IIEHTP OKHA CTIAKUBAHUS
2. KaxJI0€ HaOIIOJCHUE NMEET ITOCTOSTHHBIN BeC

18



3. Bce HaOMIOEHUS 3aBUCUT OT €T0 MOJIOKECHHS B OKHE (DUITBTpa
4. GuIbTp HE MO3BOJSET BBHIYUCIUTH 3HAYCHUS JJIS TIEPBBIX U MOCICTHUX 3HAUYCHUI
BPEMEHHOT0 psJa

5. cmiaxuBaHWE MPOU3BOAUTCS HA MPABbIA Kpail puisTpa
10. AgmuTuBHAS MOJENb CIIa)KUBaHUA
Pan 3aman mocnepoBarensHOCTRIO y<-¢(10,12,11,13,14,13,17,16,19,19,22, 24). Yemy paBHO
MIPOrHO3UpPYEMOE 3HAYCHHE YPOBHsSI BPEMEHHOIO psja Ha oAuH Iar nporHosa? [lpu pemenun
3a/1aud TIPOTHO3MPOBAHMS HCIONB30BaTh (DyHKIUIO ets. Mcmonp3oBark MOJENb C alTATHBHBIM
TPEHJIOM U aJJIUTUBHOM MOZEINbI0 CllydailHO# cocTapistoieil. OTBET OKPYIIUTh C TOYHOCTHIO
OJIHOTO 3HAaKa MOCIe 3anaTon

11. ducniepcust puibTpa

Jucnepcusi cTralluoHApHOTO BpeMEHHOro psja paBHa 20. UeMy paBHA JUCHIEPCHS CITIaXKEHHOTO
psaa B MPU UCIOJIB30BAHUU MPOCTOTO IKCIOHEHIHMAIBHOTO CIIAKUBAHUS, €CIIM €ro mapamerp
paBed 0,337 OTBET AaTh C TOYHOCTHIO JO LEJBIX

12. IIporuosupoBanue. P 3agan nocnengosarensHocThio y<-¢(10,12,11,13,14,13,17,16,19,19,22,
24). Yemy paBHO NPOTHO3UPYEMOE 3HAYEHHE YPOBHS BPEMEHHOIO psifia Ha OJUH LIar MporHosa?’
[Tpu pemennu 3aa4u NPOrHO3UPOBAHUS UCII0NIb30BaTh (PyHKIMIO ets. Bux Mojenu He yka3blBaTh.
OTBeT OKPYIIUTh C TOYHOCTHIO OJHOTO 3HAKA IOCIIE 3ansTON

13. ®unpTp B3BELIEHHOIO CKOJb3A1IEro cpeanero WMA
Haiitu crnaxenHoe 3HaueHue ¢uiasrpa WMA. ecnu pa3Mep OKHa CIVIQXXMBaHUS paBeH 5, a
SHAUYCHUA paaa NIPpHUBCACHBI B T3.6JH/IIIG

ylols]is]slle

CraxuBaHM€ BBIIIOJHUTH Ha IPaBbIi Kpail

®opmyna puIbTpa UMEIOT BUJL
s=Sum(wi*yi)/Sum(wi)

14. ®unerp critaxkuBanus Xoasra-Buntepca

Psan 3anan nocnenosarenpHOCTRIO y<-¢(10,12,11,13,14,13,17,16,19,19,22, 24).

Pemena 3agavya ¢uiasrpanuu ¢ nomolinpsto Meroaa Xoisra-Bunrepca. 3anauy pemuts B RStudio.
[Tpu ee pemienny BUJI MOJIENM HE 3a/1aBaTh. YemMy paBHO 3HaueHUE MH(POPMAIIMOHHOTO KPUTEPHS
Akaiike. OTBET 1aTh C TOYHOCTHIO OJIHOTO 3HAKA IOCIE 3aSTON

TunoBble OLIEHOYHbIE MaTepHuaJbl IO TEME 5

1. KaknMy mapamerpamMu MOYKHO XapaKTE€pU30BaTh CTAlMOHAPHBINA NEPUOANYECKUN
BPEMEHHOU psin?

2. Kak BpINIaguT MoOJenb NMEPUOAMYECKOrO BPEMEHHOTO Psla, COAEPIKAIIETO JIBE
TapMOHMKH, €CJIM OHA IIPEJCTAaBJIEHA C IIOMOIIBIO TPUTOHOMETPUUECKOTO psiia Pypbe?

3. Kak noarseprxgaercs Halm4ue KoiedarenbHOro mporecca BO BpEMEHHOM psiie?

4. Kak BBIABUTH TapMOHMYECKYIO COCTABIIIOIIYI0 C IIOMOILBIO KOPPEIOrpaMMBI,
MIEPUOJOTPAMMBI M CIIEKTPOrpaMMBbI?

5. Jlns 4ero ucnomnb3yercs CHEKTpalibHOE OKHO? Ha3oBHTE BHABI CIIEKTpaIbHBIX

OKOH. YeM OHM OTIMYaroTCs APYT OT Apyra?
6. CpaBHHTE  aJIMTUBHYIO M  MYJIbTUIUIMKATUBHYIO  CE30HHBIE
COCTABJIAIOIINE BPEMEHHOI'O PAJa.
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3agaHudg Mo reme 5.

3aganue 1. Ce30HHBIE cOocTaBisAIOLIME BpeMeHHOro psiaa. [Ipumep 3agaun. [loctpouts
MOJIEJIb BPEMEHHOTO Psijia C YYETOM CE30HHOH COCTaBISIONICH.

KBapTaJ 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 7,31
14 9,84
15 5,85
16 3,36

TumnoBblie OLIeHOYHbIE MaTepHuaJbl 110 TEME 6

Tunosbie BONPOCHI [JIs1 ONIPOCa 1O Teme 6

1. Yro npencTaBisSIOT aBTOPETpeCCHOHHBIE Moaenn? KakoBa HMX CyIIHOCTh U
BO3MOYKHOCTH NPHUMEHEHHUS MpU TMPOTHOZUPOBAHUHU PA3IMUHBIX COLUAIBHO-IKOHOMHUYECKHUX
MPOLIECCOB?

2. Maitte xapaxkrepuctuky AP(1) moneneil. HazoBuTe ycinoBusi CTallMOHAPHOCTHU ISt
Takux Mozenel. Kak mpoBepsieTcst CTallnOHapHOCTh TAKMX MOJENEH?

3. Haitite  xapakrepuctuky AP(2) wmopmeneii.  Cdopmynupyiite  yciaoBus
CTallMOHAPHOCTH TakuxX mMonenel. Kak orenuBarorcs mapamerpsl mojenu AP(2)?

4, B uem cyth Mopeneit ckonpasimero cpeanero? Kakosa cdepa ux npumeHeHus?

Haiite xapakrepuctuky moneneit CC(k).

3agannsa mo teme 6.
3aganue 1. Monenu ARIMA. Ilpumep 3aauu.

[Toctpouts Mmogenb ARIMA mist BpeMeHHOTO psiia

Date Electricity
01.01.1993 126,5
01.02.1993 1194
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
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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
01.07.1995 169,9
01.08.1995 188,2
01.09.1995 190,4
01.10.1995 194,1
01.11.1995 156,5
01.12.1995 178,7

BriOparbs mapameTpsl BpeMEHHOTO psia

Kontponbnas padora no teme 6.
- JlaH BpeMeHHOMH psiz

T'on YpoBens psina
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
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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
37 27,5
38 29
39 19,5
40 25
41 19,5
4 31

1. UccnenoBark CTallMOHAPHOCTh BPEMEHHOT'O PsAJia IO CTaTUCTUYECKUM KPUTEPUIM

2. BBINOTHUTH CIIIAKUBAHUE CKOJIB3SIIIMM CPETHUM

3. BBINIOTHUTH SKCTIOHEHIIMAIBHOE CITIAXKHUBAHUE C YUYETOM TPEH A

4. BeIBUTh aJIMTUBHYIO CE30HHYIO COCTABIISIONIYIO IIPHU YUCIIE CE30HOB, paBHOM 4

5. [Tloctpouts Momenb TpeHIa+ Ce30HHOM cocTaBistomeld. OILIEHUTh OIMUOKY
anmpOKCUMAIIHH

6. ITocrpouts Mmonens ARIMA(1,1,0)

- Tect
1. Monemn ARIMA
Koppenorpammbl aBTOKOPPENSAIIMOHHON U YaCTHON aBTOKOPPENALMOHHON (DYHKITUN UMEIOT
BU:
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2. YKaxuTe, K KAKOMY KaKOil MOZIETIbIO ONMCHIBAETCSI BPEMEHHOM psif
- ARIMA(1,0,0)
- ARIMA(1,1,0)
- ARIMA(0,0,1)
- ARIMA(2,0,0)
- ARIMA(1,0,1)
3. Monens SARIMA
BpemenHoii psin 3a1aH ¢ TOMOIIBI0 (PYHKITHI
y<-¢(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)
Omnpenenuth BUA MOJENH, KoTopass OydeT olpelelieHa MpH aBTOMAaTHUECKOM BBIOOpE
byHKIIUN
- 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. OnMHOYHBIN KOPEHb
C noMo1Ib10 KaKoro KpUTEepHs aHaTM3UPYETCsl TPodeMa eIMHUYHOTO KOpHSI?
- Kpurepus uxu-Pymiepa
- Kpurepus JIpronnra-bokca
- Kpurepus KPSS
- Kpurepus Xonsra
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- Kpurepusa Kpackanna
5. CuHTE3 BpEMEHHBIX PSJI0B
BpemeHHOI ps cCHHTE3UPOBAH C MOMOUIBIO MIPEATIOKEHHS
t<-c(1:100)
y3<-4+0.3*t+arima.sim(n=100,list(ma=-0.7,ar1=0.7,ar2=0.3))

BbIOIHUTS TPOBEPKY NaHHOTO Psijia Ha €IMHUYHbIE KOPHU 10 KpuTepuio uku-Dyiepa.
Onpenenuts HaOmogaemoe 3HaueHue kputepus Quxu-dymnepa u kpurepuss KPSS. 3nauenus
KPUTEPUEB OMPEICIUTH /0 LIeJIOTO0.

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

6. Koaddunment aprokoppersiiiuu. Mojenb BpeMeHHOTo psga umeeT Buj yt=0,7yt-1+¢t

Yemy paBeH KOA(POUIMEHT aBTOKOPPEISAIMH NepBoro nopsiika. OTBET 1aTh ¢ TOYHOCTHIO
JI0 OJTHOTO 3HaKa MocJje 3amsTon

7. IlpornozupoBanue ARIMA

BpemenHoM psiz 3a/1aH OCIIEI0BATEIBHOCTBIO 3HAYECHU I €r0 YPOBHEN

y<-c(6,7,7,8,9,8,10,9,11,10,12)

BrinonauTe nporHo3upoBaHre ypoBHS BPEMEHHOTO Psijia Ha OJUH IIar C MOMOIIIBIO MOJIEJIH
ARIMA(1,1,0). OTBeT AaTh ¢ TOYHOCTHIO JIO IIEJIOTO 3HAYCHUS

8. XapaKkTepuCTHYCCKUE KOPHHU

YeMy paBeH XapaKTEPUCTUUECKUN KOPEHb MOJEINIH, €CIIM OHA UMEET BUJL
yt=0,7yt-1+gt

OTBeT JaTh ¢ TOYHOCTBIO JO OJHOIr0 3HAaKa IOCJIE 3alATOn

TumoBblie OLEHOYHbIE MATEPHAJIBI 110 Teme 7

Tunosblie BONPOCHI 1JIA ONPoOca 1o Teme 7

1. Jlaiite onpenenenue TeHzopa. [IpuBeauTe mpumMepsl TEH30POB.

2. Kak c momouipto TeH30pOB MPEICTABUTh MOCIEI0BATEIbHOCTh U BPEMEHHOM
psan?
Ha3osute maremarnyeckue onepanuu Haj TEH30paMHU
UYro Takoe peKyppeHTHasi HEMpOHHasl CeTh?
Kak 3anaercs pexyppeHTHbIi cioii B Keras?
JlaiiTe XapakTEpUCTHKY IPOTPAMMHBIX CpPEJICTB, HCHOJB3YEMBIX IIpU
MIOCTPOEHUH ceTeil Tmybokoro oOydeHus. OxapakTepusyilTe MNpPOrpaMMHO-
anmnapaTHbIN CTEK MOAJIEPKKH ITyookoro ooydenus B Python

oA W

- 3amanug 1o teme 7.

3ananue 1. [Iporuo3upoBanue ¢ MomMoub0 HeHpOHHBIX ceTeil. Mccnenyiite Habop TaHHBIX
electricity.txt. [lanHblii ¢aitn MOXXHO 3arpy3uTh ¢ perno3utopus nmocrasiiuka Ha GitHub
https://github.com/laiguokun/multivariate-time-series-
data/raw/master/electricity/electricity.txt. ~ Ilpu  pemeHun  3amaud  HCIOJIB30BaTh
pexomennannu O.Hunbcen. [IpakTudecknii aHamm3 BPEMEHHBIX PSAOB: MPOrHO3UPOBAHKE
CO CTaTUCTHUKOM M MalIMHHOE oOy4yeHue. Marepual Mo JaHHOW KHHUTE€ MOXXKHO CKadaTb IO
aapecy: http://www.williamspublishing.com/Books/978-5-907365-04-9.html
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5. OuneHouyHble MAaTePHAJIbI IPOMEKYTOYHOM aTTeCTAIlUM 1O JUCHHUILINHE
5.1 Dk3aMeH NPOBOAUTCS ¢ MPUMEHEHHEM CJIeYIOIIMX METONO0B (CpeIcTB):

DK3aMeH MPOBOAUTCS B KOMITBIOTEPHOM Kiiacce B ycTHOH (opme. Bo Bpems sk3ameHa
npoBepsieTcsi ypoBeHb 3HaHUM Mo «lIporHo3upoBaHre BpeMEHHBIX PSIOB», a TAKKe YPOBEHb
YMEHHMI pemarh Yy4eOHbIE 3aJauyd aHajiu3a JaHHBIX C HCIOJIb30BAaHUEM IPOTPAMMHBIX
npuioxkeHnil. K sk3aMeHy CTyAeHTBl NOJDKHBI PELIUTh 33JaHUS [0 BCEM TeMaM Y4eOHOM
JTUCIUIUIMHBL. Pe3ynpraTel pemieHus 3aJad MOTyT OBITh HCIOJNB30BAHBI IPU  PEIICHUU
MPAKTHUYECKOM 3aJ]a4yil B COOTBETCTBUU C UMEEMbBIM IepeuHeM 3ajaad. [Ipumep 3a1ay npuBesieH B
nporpamme. [Ipu oTBeTe Ha BOIIPOCHI CTY/ACHT MTOKA3bIBAET YMEHUE PElIaTh MPAKTUUECKUE 3a1a4n
C MCIOJIb30BAaHUEM HHTETPUPOBAHHBIX cpencTB paszpadorku IDE Rstudio, Anaconda navigator
(Jupyter Notebook )

[IpomexxyTouHast arrectamusi MOXeT mpoBoauThess yctHo B JIOT/mucemenno /
TecTupoBaHue. J[Jis yCIemHoro oOCBOCHUsI Kypca ydalleMycsi PeKOMEHYeTCsl 03HAKOMUTBHCS C
JIUTEpaTypou, pa3MeIICHHOM B pa3aeie 6, u MarepuaiaMu, BbuiokeHHbIMU B JIOT.

HepequL KOMIICTEHIIMI C YKa3aHUCM JTaIlOB HX q)OpMI/IpOBaHI/IH B IIPpOHOECCC OCBOCHUMA

oOpa3zoBarenbHON mporpammel. [lokazarenu M KpUTEpUU OLIEHUBAHUS KOMIETEHLMH C y4ETOM
9Tana ux (opMHpPOBAHUS

OneHoyHbIE cpeacrea aJis HpOMe)KyTO'lHOﬁ aTTreCcrTalnumn

TabGmuna 4.2
Kon Hanmenopanne Kon HanmeHoBaHne KOMIIOHCHTA
KOMIIETEHIIMH | KOMIIETEHIIUU KOMITOHEHTA KOMIIETEHIIUH
KOMIIETCHIUU
[IKC -3 Cnocoben [IKC-3.1 Crniocoben MPUMEHSATH
000CHOBBIBATh CHUCTEMHBIN IOAXOJ, METOJbI
pelieHruss Ha OCHOBE TEOpUU TPUHATHUS PEIICHUI,
OIlECHKM M  aHaJn3a METOBl ONTHMH3AINH TPU
LIEJICBBIX IIOKa3aTeseH, 000CHOBAaHHHU pEIICHUS
MOCTPOCHUS 51
MPUMEHEHUS
AITOPUTMUIECCKUX
MoJenen

IToka3zarenu u KPUTEPHUH OICHUBAHUSA KOMIIETEHIIMHA ¢ YUE€TOM 3Tamna ux

(popmupoBanus
Tabnuua 4.3
Koa xoMnmoHeHTa KOMIIETEHIIMH TToxa3arejb OLleHUBAHHUS Kpurepnuii ouenuBanus
IKC-3.1 Hpumensier  cuctemublii  moxaxon, | [IpeacraBneHa  MPOTHO3HAs
METO/bl TCOPMM NPHHATHS PCIICHHH, | Nonenl, B COOTBETCTBHH
METOLE! OTTHMHSALIHH P | BLIGpaHHBIM WM YKa3aHHBIM
000CHOBaHNH PELICHUS
METOAOM OIIMCaHUusA
MOICIUPOBAHHA.
BrimonHeHo 000CHOBaHUE
CACIaHHOI'O BbBIBOJA,
o0ocHOBaH bt
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MOJICTUPOBaHUs, 00padOTKU U
MHTEPIIPETANN TTOTYyYEHHBIX
pE3yIbTaToB.

Cnenansl mpaBUIIbHBIE OTBETHI
Ha TIOCTaBJICHHBIE BOIPOCHI
WU TECTHI.

Jns oneHKH c(OPMHPOBAHHOCTU KOMIIETCHLIMH, 3HAaHUM M yYMEHHH, COOTBETCTBYIOIUX

JAHHBIM KOMIIETEHUUSAM, UCIIOIb3YIOTCA KOHTPOJIBHBIE BOIIPOCHI, @ TAKXKE 3aJa4u, IPU PELICHUU
KOTOPBIX HEOOXOIMMO OCTPOUTH MOJIENIU TPOTHO3UPOBAHUS, BEPH(PHUIIMPOBATH UX U ONPEACTUTD
[IPOTHO3HBIE 3HAYCHUS.

ok w

10.

11.

12.

13.

14.

15.

16.

17.

- TunoBble OLIEHOYHBIE MATEPHUAJIBI IPOMEKYTOUYHON aTTECTALIUH.

- TumoBble BOIIPOCHI, BIHOCUMbIE Ha SK3aMEH:
Jlate ompezeneHue «mporHo3uposanuto». ChopmMynupoBarh CyLIIHOCTh U COIEp)KaHHE
COLIMAJIbHO-3KOHOMHYECKOTO IIPOTHO3UPOBAHUS.
HazBarb Buabl W Ha3zHaueHue nporHo3oB. CdopmynupoBarh NPUHLUIBI COLUAIBHO-
SKOHOMHMYECKOTO ITPOTHO3UPOBAHUSI.
JlaTh Ki1accU(pUKALUIO METOIOB IPOrHO3UPOBAHUSL.
Jlatb onpeneneHue v ONPEeNIUTh TUIIOJIOTHI0 BPEMEHHBIX PSI0B.
IIpuBecTn Monenu BpeMEHHBIX pPsfoB. COCTaBIAIONIME MOJEIM BPEMEHHBIX PSIOB.
OCHOBHBIE XapaKTEPUCTUKN BPEMEHHBIX PSAIOB.
Hartb omnpeneneHue koppenorpammbl. OObSICHUTb OCOOCHHOCTH aBTOKOPPEISLIMOHHON U
94aCTHOW aBTOKOppersinuonHon ¢pyHkiuu. [loctpouts KoppenorpamMmsr B R.
Jlate  omnpeneneHue  CTaMOHAPHOCTH  BpeMeHHbIX psanoB. IlpuBectn  cBoiicTBa
CTallMOHAPHOCTH.
OOBsICHUTH Ha3HAYEHUE M OPraHMU3ALUI0 NPeAoOpabOTKH BPEMEHHBIX PAIOB U BBISBICHUS
aHOMAJIHH.
ITpuBectu kputepuu cranuonapHoctu JIetonnra-bokca, A66e. [IpuBectu npumep pacuera
MoKa3aresen CTallMOHAPHOCTH.
[IpuBecTH KpuTEpHUM CTAaLlMOHAPHOCTH CEPUM, KpUTEpHH cTanuoHapHocTtu Pocrepa-
Crroapra, [duku-®@ymiepa. BeImonHUTh MPOBEPKY CTALMOHAPHOCTH BPEMEHHOTO psija Ha
IIpuMepe.
JlaiiTe XapakTepucTUKy 001ei opraHn3aluy pelIeHns 3aa4 POrHO3UPOBAaHUS BpEMEHHBIX
psanoB B R. Ha3Bare 6ubnuorexu u ucnonszyemele GyHKIuu. [IpuBecty npuMep pemeHus
3a/1a4¥ MPOTHO3UPOBAHHUS.
JlaTb XapaKTepUCTHKY MPOCTBIX METOIOB MPOrHO3UPOBAHMS, METOA JBYX TOYEK, METOAA
IPYNIOBBIX CpeaHUX Touek. [IpuBecTr mpumepsl.
JlaTh XapakTepUCTUKY Ha3HAuYEHUs U COJIEp’KaHUs METON0B MHTepHnosiuuu. OObACHUTH
CYIIHOCTh KYCOUHO-TUHEHHONW uHTepnoisiiuu. OxapakTepu3oBaTb W IPUBECTU IMPUMED
IIPOrHO3MPOBAHMS C TOMOIIbI0 KAHOHUYECKOTO OJTMHOMA.
JlaTh XapaKTepuCTHUKY UHTEPIOJISIUOHHBIX MOIMHOMOB Jlarpanxa u HploToHa U npuBecTH
IIPUMEPHI UX UCIIOIb30BAHHUS.
Jlatb 001IyI0 XapaKTepUCTHUKY INPOTHO3MPOBAHUS HA OCHOBE IOKa3aTesled IMHAMMKH.
OmnpenenuTh NOHATHS 0Aa3UCHBIX U LIETIHBIX MTOKa3arenei. [IpuBecTu mpumMepsl.
JlaTb XapaKTepUCTHKY METO/IOB IMPOTHO3UPOBAHUS HAa OCHOBE IOKa3aTeNedl IUHAMHKH.
Onucars ¥ HATH pa3Inyus MEXy IPOrHO3ZUPOBAHUEM C MIOMOILBIO CPEAHETO MPUPOCTA U
C TIOMOIIIBIO cpeaHero KoddduimenTa pocra.
JlaTb XapaKTepUCTHKY METOJOB IPOTHO3MPOBAHME HAa OCHOBE KpHMBBIX pocra. Ilpusectn
MIPUMEpPHI MOJIMHOMHAIIBHBIE MOJIENIM U MOJIEJIEN C HACHIIIEHUEM.
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32.
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34.
35.
36.

37.
38.

. Jlatp XapakTepuCTHKy JMHEWHOM W HEIMHEWHOW perpeccus. Onucarb OPraHU3AIMUIO
JIMHEapu3alMyl  HEJIMHEWHbIX  mojenei.  IIponeMoHCTpUpoOBaTh  UCIOJIB30BaHUE
pErpeccuoHHbIX Mojienei B R 11715 mporno3upoBaHusi.

[TponeMOHCTpUpOBAaTh  HCIIOJIB30BAHUE PETPECCHOHHBIX Mozaeneil B SPSS  ans
MIPOrHO3UPOBAHHUSL.

Cnenarb 0030p METOIOB M HHCTPYMEHTOB OLIEHKH KAaueCTBA MMOCTPOCHHBIX PErPECCHOHHBIX
Mozeneil. [TpuBecTu mpuMepbl ux UCIoONb30BaHus B R.

Craenarb 0030p METOJJOB M HHCTPYMEHTOB OI[CHKH KayeCTBA IMOCTPOCHHBIX PErpeCCHOHHBIX
Mozeneil. IlpuBectn mnpumepsl uX wucnojib3oBaHuss B SPSS. JlaTh xapakTepUCTHKY
BIIMATEIBHBIX HAOIIOICHUH.

Jlatpb onpezneneHue NoOHATUS «criaxuBanue». Cuenarb 0630p METOIOB CIIIaKUBAHUSI.
Oxapakrepu3oBarb JHHEHHBIE (GUABTPEI. OOBACHUTH CYIIHOCTh METONA CKOJIB3SIIIETO
cpennero. [IpumenuTs GpyHKMK sma, ma B R 175 perenus 3agau criaxuBanust. OObICHUTH
OpraHM3alMI0 HCIIOJb30BAaHUS HAJCTPOMKU «AHaIM3 JAHHBIX» MpPU PEUIEHUM 3a7adu
CIIIa)KUBAHUSI.

OOBsACHUTH, KOTJIa MOXKET UCIIOIb30BaThCs B3BELICHHOE CcIiakuBaHue. [IpuBecTy npumepsl
MOJIMHOMUATBHBIX Mofenel crmaxuBaHus. OOBSCHUTH CYIIECTBO MOHSTHS «KpaeBbIe
3P PEeKTH.

JlaTh XapakTepuUCTUKY aJalTUBHBIX METOAOB CriiaXuBaHUs. OOBICHUTH CYIIHOCTh METOIA
SKCIOHEHLIMAJIBHOIO cIIaxkuBaHus. IlpuBecTn mnpumep HCIONB30BaHUS HAACTPOUKHU
«AHaIU3 JaHHBIX» MPU PEIICHUH 3a]]a4l SKCTIOHEHIIMAILHOTO CIYIaKUBaHUS.

Hare o0miyro xapaktepuctuky ¢QyHKuu ets. CdhopMynupoBarhk KiacCU(PUKAIMOHHBIE
MPU3HAKU MOJIETIEH HSKCIIOHEHIIMATBHOTO crylaskuBaHus. [I[puBecTH mpuMepbl UCIIOIB30BaAHUS
¢bynkuuu B excel.

Hate oOuryro xapaktepuctuky ¢GyHkiuu ets. CdhopMynupoBarh KiacCU(pUKaMOHHBIE
MIPU3HAKK MOJIENIEH SKCIIOHEHIIMAIBHOTO cIylakuBaHus. [IpuBecTH npumepbl UCIIOIb30BaHUS
¢byukuu B R.

OxapakTepu30BaTh COJEPKaHUE METOAOB CINIAXKMBAHMS NpU Hanuuuu TpeHaa. Onucarb
metop bpayna-Maiiepa. [IpuBectu nmpumep peleHus 3a1a4u criaxuBanus B R.

Jlate xapakTepucCTHMKy MOAeNel criaxuBanus XoJbeTa, XosbTa-Bunrtepca. IlpuBectun
npuMmep wucrnonb3oBanus GyHkiuu HoltWinters. [laThb XapakTepuCTUKy pe3ylbTaToB
BBITIOJIHEHUS (DYHKITUH.

JlaTh XapakTepUCTHKY METO/Ia CIJIaKUBAHUS C YUYETOM TPEHA-LIMKINYECKOU COCTABISIOLIEH.
HazoBuTte sTarnsl BeIIeJICHHE CE30HHON COCTABIAIONIEH U TOCTpoeHUs TpeHaa. OObsicHUTE
OCOOCHHOCTH AJJWTUBHON ¥ MYIBTHUIUIMKAaTUBHON Mopaened. [lpuBenute mpumep
ucrnonb3oBanus GyHKus decompose.

OObsicHUTE, KaK MOXXHO OINpEAEINTh IEPHOJ CE30HHBIX KOJeOaHUH C IOMOILBIO
KOppeorpamMmbl, IEPUOJOTPAMMBI M CIIEKTPOTPaMMBbI.

JaiiTe XapakTepUCTHUKy HCIONb30BaHUA psiga Dypbe NOpH  BBISBICHUU CE30HHOMN
coctapisitomiend. [IpogeMoHCTpUpyiiTe OpraHU3aIMI0 HCIOIB30BaHMUS HAJCTPOUKH excel
«AHamu3 Oypbey.

OnuimTe OpraHu3aIyio UCIOIb30BaHMU (DUKTUBHBIX MEPEMEHHBIX MPU PEIICHUH 3a]1a4u
IIPOrHO3MPOBAaHMS B CIIy4ae HAJIMYMS CE30HHON COCTaBIISAIOLIEH.

Oxapaxkrepusyite moaens AP(1). Caenaiite 0630p cBOICTB MOsIETH.

Oxapaxrepusyiite moaenu AP(2), AP(p). Cnenaiite 0630p X CBOMCTB

Oxapakrepusyiite moaenu ckomb3smiero cpeanero CC(1), CC(q). Cnenaiite 0030p ux
CBOMCTB.

Oxapaxkrepusyiite monenu APCC (ARMA). Cnenaiite 0030p MX CBOWCTB.

JaiiTe 0OLIyI0 XapaKTEpPUCTUKY HECTAlMOHApHBIX Moxeneld. OObsiCHUTE OCOOCHHOCTH
MOJIEeITb aBTOPETPECCUU - TPOUHTETPUPOBAHHOTO cKomb3stiero cpeanero APIICC (ARIMA)
(p, 9, k) — momens. IlpuBenuTe mpUMepsl HCIMONb30BaHUsA (QyHKIMK arima B R s
MIPOTHO3UPOBAHUS BPEMEHHBIX PSJIOB.
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39. JlaiiTe XxapakTEepUCTUKY THHAMHYECKUX MOJIENel Ha nmpuMepe mozaeneit ADL.

40. [laiiTe XapaKTepUCTUKY MOHATHE KOMHTErPAIlMM BPEMEHHBIX PSI0B.

41. JlaliTe ompeneneHue TeH30pa. XapakTepusyilTe Mpe/CTaBICHUEe BPEMEHHBIX PSIOB H
IIOCJIEZIOBATENIBHOCTEN C IIOMOIIBIO TEH30POB.

42. Jlalite  xapakrepuctuky Oubmuorexku Keras, mnporpamMmMmHO-annapaTHOrO  CKeTa,
MCIIOJIB3YEMOTO MIPH PELICHUH 33134 TITyOOKOTO 00y4YeHHSI.

TumnoBbie KOHTPOJIbHBIE 32JaAHUS HA IK3AMEH:
3agava 1. [IpoBepuTh cTallMOHAPHOCTH BPEMEHHOIO Psijia ¢ MOMOILBI0 Kputepus docrepa-

Crroapra
JlaTeI 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
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
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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

3anaua 2. VccienoBarh perpecCHOHHYIO MOJEIb, ONTMCHIBAIOIIYIO0 BpEMEHHOM psifl. [laHHbIe
xpaHsarcs B Tabmure. [Ipu mocTpoeHnr BpeMEHHOTO TPEeH 1a B KadecTBe 6a30BOT0 YPOBHS BHIOPATH
1955 ron.

Ton YpoBeHb psijia
1955 8,8
1956 9,9
1957 8,7
1958 11,3
1959 104
1960 10,9
1961 10,7
1962 10,9
1963 8,8
1964 114
1965 9,8
1966 13,9
1967 12,1
1968 14
1969 13,2
1970 15,6
1971 154
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
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
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[Tpu mocTpoeHuH MoJeNn perpeccur BbIOpaTh MOJIMHOMHAIBHYIO Mojenb. [logobpats ee
nopsok. CporHo3upoBaTh 3HAUEHUE YPOBHS BpeMeHHOr o psifa Ha 2006 rox

3agaua 3. lccienoBaTh perpecCHOHHYIO MOJEINb, OIKCHIBAIOIIYI0 BpeMEHHOW psiia. B
KauecTBe 0a30BOT0 ypoBHs BeIOpath 1955 rox. /lanHsie XxpansaTcs B Ta0auILe.

T'on YpoBeHb psia
1955 8,8
1956 9,9
1957 8,7
1958 11,3
1959 104
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
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

BbINOTHUTE CrilaXMBaHUE BPEMEHHOIO psAJia ¢ MOMOIIBI0 MOJETH SKCIIOHEHIIMAIbLHOTO
CTJIaKMBaHU ¢ yueToM TpeHaa (Moienb bpayna — Maitepa). CiporHo3upoBaTh 3HaU€HHE YPOBHS
psna Ha 2006 ron.

3agaua 4.lMmeercs BbIOOpKA, KOTOPAsi ONMMCHIBAET JUHAMUKY psijia 33 YKa3aHHbBIH OTPE30K
BpeMeHH. B kauectBe 6a30Boro ypoBHs BeIOpaTh 1959 ro.

Year Y

1959 117,5
1970 129,9
1979 137,4
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1989 147
1992 148,3
1993 148,3
1994 148

1995 147,9
2002 1452

- [TocTpouTh TMHEHHYIO PETPECCUOHHYIO MOJIENb.
— [TocTpouTh MOJIENB MAPAOOINIECKOrO BUJA.
- ITocTpouTh MOZENb TPETHETO MOPSAIKA.
BrIGpaTh TydIIyro MoJenb ¢ IOMOIIbIo kputepues R?, F.
CpaBHUMTH C JIOrapu(PMUYECKON M CTENEHHONH MOJENSMH, MOCTPOECHHBIMH C IHOMOILBIO
MacTepa JuarpaMm.

3agaua S.IlocTpouTs KOppenorpaMMy BPEMEHHOIO Psiia Kypca €BpO M BPEMEHHOIO psja
octarkoB AY j= y i~ y j-1- MakcHMasbHBIi pasMep Jara Jist Koppenorpammel paset 8. Crenars

BbIBOJ O CTAITMOHAPHOCTH PAJOB, UCIIOJIb3YsL KpI/ITepI/Iﬁ JIrtonnra-boxkca.

Kypc nonmnapa CIIIA Kypc eBpo
pyo./mo. B IIPOIEHTaX pyo./eBpo B IIPOIEHTaX
CIIA K K
MPEIBIIYIIEMY PEIbIIYIIEMY
MECSITY MeCSITy

2006
SlHBaph 28,12 97,7 34,04 99,6
deBpaib 28,12 100,0 33,33 97,9
Mapt 27,76 98,7 33,47 100.4
Aripenb 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
J4070)13 26,87 99,2 34,11 1004
ABrycr 26,74 99,5 34,31 100,6
CeHTs0pb 26,78 100,2 33,98 99,0
OxkTs6pb 26,75 99.9 34,03 100,1
Hosibpn 26,31 98.4 34,68 101,9
Jlexabpb 26,33 100,1 34,70 100,1

2007
SHBaph 26,53 100,8 34,39 99,1
DeBpaiib 26,16 98,6 34,52 100,4
Maprt 26,01 99.4 34,69 100,5
Arnpenb 25,69 98,7 35,07 101,1
Maii 25,90 100,8 34,82 99,3
HroHb 25,82 99,7 34,72 99,7
Hronb 25,60 99,2 34,93 100,6
ABryct 25,65 100,2 35,01 100,2
CeHTs0pb 24,95 97,3 35,35 101,0
OKT0pb 24,72 99,1 35,59 100,7
HosiOpn 24,35 98,5 36,04 101,3
Jexabpb 24,55 100,8 35,93 99,7

2008
SuBapp 24,48 99,7 36,17 100,7
deBpaib 24,12 98.5 36,41 100,7
Maprt 23,52 97,5 37,07 101,8
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Kypc nomnapa CIITA Kypc eBpo
py0./momn. B MPOIIEHTAaX py0./eBpo B MIPOIICHTaX
CIIA K K
MpebIIyIeMy MpebIIyIeMy
MecsIy MecsIy
Aripenb 23,65 100,6 36,89 99,5
Maii 23,74 100,4 36,78 99,7
Uronb 23,46 98.8 36,91 100,3
Wronw 23,45 100,0 36,53 99,0
ABrycr 24,58 104,8 36,23 99,2
CeHts0pb 25,25 102,7 36,37 100,4
OKTs0pb 26,54 105,1 35,04 96,4
HosiOpn 27,61 104,0 35,72 101,9
Jlexabpb 29,38 106,4 41,44 116,0
2009
SHBapb 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
Aripenb 33,25 97,8 43,84 97,5
Maii 30,98 93,2 43,38 98,9
WroHb 31,29 101,0 43,82 101,0
Wronb 31,76 101,5 44,69 102,0
ABrycr 31,57 99,4 45,30 101,4
CeHTs0pb 30,09 95,3 44,01 97,1
OKTs10pb 29,05 96,5 43,07 97,9
Hosibpn 29,82 102,6 44,36 103,0
Jexabpb 30,24 101,4 43,39 97,8
2010

SHBaph 30,43 100,6 42,46 97,9
Deppaiib 29,95 98,4 40,80 96,1
Maprt 29,36 98,0 39,70 97,3
Arnpenb 29,29 99,7 38,70 97,5
Maii 30,50 104,1 37,63 97,2
UroHb 31,20 102,3 38,19 101,5
Wronn 30,19 96,8 39,47 103,4
ABrycr 30,66 101,6 39,03 98,9

3anaua 6. CrenepupoBaTh BPEMEHHOM PsiJl, MOJIETh KOTOPOTO UMEET BHU/I;

€, =0,3¢,_,-01le ,+v,;
2

T1+0,26°8

T=12

v, N(0,3)

Y, +0, Zcosz—nt —2,8sin Et + 0,12cosﬂt —1,3sin 4_7:,[ +&,
T T T T

Ixkana oneHUBaHuUs.

OreHka pe3ynbTaToB MPOM3BOAMTCS HAa OCHOBE OayibHO-pedTHHroBoi cuctemsl (BPC).
Ucnonp3oBanue bPC ocymecTisieTcst B COOTBETCTBHH ¢ Mpuka3zoM oT 06 ceHTsa0ps 2019 . Ne306
«O npuMeHeHHH 0aNIbHO-PEUTHHIOBOM CUCTEMBI OLIEHKH 3HAHUM 00y4JaroLIuXcs».

Cxema pacueToB c(HOpMHUpPOBaHA B COOTBETCTBUU C y4eOHBIM IUIAHOM HAaIpaBJIECHUS,
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COIIaCOBaHA C PYKOBOJUTENIEM Hay4HO-00pa30BaTeIbHOTO HANPABIEHUS, YTBEPXKIEHA AEKAaHOM
daxynprera.

Cxema pacyeToB JOBOAMTCS JO CBEACHHUS CTYICHTOB Ha IMEPBOM 3aHATHHU MO JaHHOMN
JTUCLIUIUIMHE, SIBIISETCS COCTABHOW YacThio paboueil mporpaMMbl JUCHUIUIMHBI M COACPKHT
UH(GOPMAIUIO 110 U3YYEHUIO TUCIUILIMHBI, YKa3aHHyl0 B [lonoxkeHuu o GayibHO-pEHTHHTOBON
CUCTEME OLICHKH 3HaHui oOy4daromuxcst B PAHXul'C.

B cnydae ecnu CTyeHT B TeUeHUE ceMecTpa He HaOMpaeT MUHUMAIbHOE YUCIO OaIoB,
HEoOXomuMoe Uil C/aud  IPOMEXKYTOYHOM aTTecTalud, TO OH MOXET 3apaboTarb
JOTIOIHUTENbHBIE OalIbl, OTPaboTaB COOTBETCTBYIOIIME pa3/esibl JAUCHUUIUIMHBI, MOIYYHB OT
npernojaBarelisi KOMICHCUPYIOIINE 3a/1aHusl.

B ciyyae monmyueHusi Ha MPOMEXKYTOYHOM arTecTalliy HEYAOBICTBOPUTEILHON OIEHKU
CTYACHTY TPENOCTaBIsIeTCS IPaBO MOBTOPHOW arTeCTallMd B CPOK, YCTAHOBICHHBIN s
JMKBUJIALIUH aKaJIeMUYEeCKON 33JJ0OJDKEHHOCTH 110 UTOraM COOTBETCTBYIOIIEH CECCHH.

OOyuatomuiicsi, HabpaBIIHMI B XOJI€ TEKYIIET0 KOHTPOJs B cemectpe oT 51 mo 70 6amios,
IO €r0 JKEeJIAHUI0 MOXKET OBbITh OCBOOOXKICH OT MPOMEXKYTOUYHOM aTTeCTALUH.

KoanuecTBo 60a/1;10B Onenka
NPONUCHI0 OyKBO
96-100 OTIIUYHO A
86-95 OTIIUYHO B
71-85 XOpOLLIO C
61-70 XOPOIIIO D
51-60 YIAOBJIETBOPUTEIBHO E

IIIkana mepeBo/ia OIIEHKH W3 MHOTOOAJUTPHON B CUCTEMY «3aUTCHOY/«HE 3a4TCHOY:
ot 0 o 50 GatoB «HE 3a4TEHO»
ot 51 o 100 6amoB «3a4YTEHOY

[lepeBox OaniabHBIX OIIGHOK B aKaJEeMHUYECKHE OTMETKH «OTIUYHO», «XOPOIIO»,
«YHAOBJIETBOPUTEIIEHOY

- «OtnuyaOo» (A) - oT 96 Mo 100 GanIoB — TEOpPETUUECKOE COMEpKaHUEe Kypca OCBOCHO
MOJIHOCTHIO, 0€3 MpoOenoB HEoOXOAMMbIE MpPAKTHUECKHE HaBBIKM pPA0OThI C OCBOEHHBIM
MarepuaioM chopMUpPOBaHbI, BCE MPEeTyCMOTPEHHbIE TPOrpaMMoil 00ydueHus ydeOHbIe 3a/1aHUs
BBIIIOJIHEHBI, KAYE€CTBO UX BBIITIOJHCHHUS OIICHCHO MaKCHUMaJIbHBIM YHCJIOM 0aJlIoB.

- «Otmnuno» (B) - or 86 mo 95 6amnoB — TeopeTHyecKoe colep:kaHue Kypca OCBOCHO
MOJIHOCThIO, 0€3 MpoOenoB HEOOXOAMMbIE MpPAKTHUECKHE HaBBIKM pPA0OThI C OCBOECHHBIM
MarepuaioM chopMUpPOBaHbI, BCE NMPEyCMOTPEHHbBIE TPOrpaMMoi 00yueHHsl yueOHbIe 3aJaHUs
BBIIIOJITHEHBI, KAYE€CTBO UX BBLIIIOJIHCHHUS OLICHCHO YHCIIOM 6aJ'IJ'IOB, OJIM3KUM K MaKCHUMAJIbHOMY.

- «Xopomo» (C) - ot 71 mo 85 GamioB — TEOPETUUYECKOE COAEpkKAHHE Kypca OCBOCHO
MIOJTHOCTBIO, 0€3 TIPOOEIIOB, HEKOTOPHIE MPAKTHUECKUE HABBIKKA PAOOTHI C OCBOSHHBIM MaTepHajIoM
c(hopMHPOBaHBI HEJOCTATOUHO, BCE IPEAYCMOTPEHHBIE TPOrpaMMoii 00yueHHsl yueOHbIe 3a1aHUs
BBITIOJTHEHBI, KaY€CTBO BBIMOJIHEHUS HU OJHOTO M3 HUX HE OIICHEHO MHUHHUMAJBHBIM UYHCIOM
0aJsIoB, HEKOTOPHIC BUIBI 3aJJaHUI BBITIOTHEHBI C OIITHOKaAMHU.

- «Xopomo» (D) - or 61 mo 70 6amioB — TeOpeTUUECKOE COAECpKAHUE Kypca OCBOCHO
MOJTHOCTBIO, 0€3 TIPOOEIIOB, HEKOTOPHIE MMPAKTHUECKUE HABBIKKA PAOOTHI C OCBOSHHBIM MaTepHajIoM
c(hopMHPOBaHbl HEAOCTAaTOYHO, OOJBIIMHCTBO TMPEAYCMOTPEHHBIX MPOrpaMMoi 0O0y4YeHHS
y'-Ie6HI)IX SaHaHI/Iﬁ BBIIIOJTHEHBI, Ka4€CTBO BBIIIOJHCHUA HH OAHOI'0O H3 HHUX HE OICHCHO
MUHUMAJIBHBIM YHUCJIOM 0aIJIOB, HEKOTOPHIE BUJIBI 3a/IaHUI BHITIOJIHEHBI C OIIMOKaMHU.

- «YnosnerBoputensHo» (E) - or 51 mo 60 GamioB — TeopeTudeckoe couepaHue Kypca
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OCBOCHO YAaCTHYHO, HO TIpoOeNbl HE HOCAT CYHNIECTBEHHOTO XapakTepa,

HeoOXoaMBbIe

NPAaKTUYEeCKHE HaBBIKK pabOTHl ¢ OCBOCHHBIM MAaTe€pHajoM B OCHOBHOM C(OPMHPOBAHHI,
OOJIBIIMHCTBO MPEIyCMOTPEHHBIX MpPOrpaMMol OOy4eHHs Y4eOHbIX 3aJaHUil BBIIOJIHEHO,
HEKOTOPBIE U3 BHINOJIHEHHBIX 33aHUI BBIITOJHEHBI C OUTHOKAMHU.

OuneHouyHbie IHoka3arenn Kputepun onenku
cpeacTBa OLIEHKHU
(popmbl
TeKyIlIero u
NMPOMEKyTOYHOT0
KOHTPOJISA)
Omnpoc KoppeKkTHOCTh ¥ ITOTHOTa OTBETOB Onpoc nIpoBOAUTCS B XO€ 3aHATHS U
€ro pe3ylbTaThl MOTYT OBITh YUTEHBI
TIPH OIICHKE MOCEIAEMOCTH 3aHATHI
Tect 1) [IpaBUIBEHOCTH PEIICHUI; MakcumalibHOE KOJTMYeCTBO 0ajlioB

2) KoppeKkTHOCTb OTBETOB 3a UTOTOBBIM TecT cocTaiser 15
6am1oB. TecTsl IO OTAENEHBIM TEMAM
BXOJST B UTOTOBBII TECT, KOTOPBIN
MPOBOAUTCS TIEPE] WA BO BpeMs
9K3aMeHa B 3aBUCUMOCTH OT ()OPMBI
€ro MPOBECHUS: OYHON WIIH
JUCTAHIIMOHHOMN

3ananue - DIIpaBunbHOCTH MakcumainsHo 6 6aJIoB 3a OHO
pemeHHf/'I; 3alaHnC
- 2)[IpaBuiibHbBIE OTBETHI
Ha BOIPOCHl TIpU  YCTHOU
3aIINTE 3aJaHUI
KonTponbaas 1) npaBUIIBHOCTH PEILICHHUS; MaxkcumanbHOE KOJTMIeCTBO 0aJlioB
pabora 2) KOPPEKTHOCTH BHIBOJIOB 3a KOHTPOJIbHYIO paboty — 15.

3) 000CHOBaHHOCTD PEIICHHA MakcuMalbHBIH Oai BEICTABIISIETCS
€CJIM MPaBWIIEHO PEIEHBI BCE MIEeCTh
3a71a4, 0(hOpMIIEH OTYET IO UTOraM
WX PEUICHUSs], B OTYET BCTABJICHBI
CKPUNTHI

Ok3ameH 1)ITonHOTa OTBETOB HA BOIPOCHI HITH MaxkcumanbHOE KOTM4eCTBO 0aJlIoB -

MPaBWIbLHOCTh OTBETOB Ha 30. B cayuae AECTaHIIMOHHOMN

MPEeNIOKEHHBIE TECTHI; (hopMBI ITpOBEIEHNS SK3aMEHa B

2)IIpaBuibHOE pelieHne 33/1a4d, a TAKKe | CyMMY OaJuTOB BXOAST Oallibl,

TTOJTHBIC Y TIPABUIIBHBIE OTBETHI HA MOJTyYEHHBIE B PE3YJIBTATe HTOTOBOTO

BOIIPOCHI 110 331a4e TECTHPOBAHHUS

6. MeToanuyeckue MaTepuaJIbl 10 OCBOCHUIO AU CHHMIIJIUHBI
PaGoueit mporpammol IUCHUIUIMHBI TPETYCMOTPEHBI CIEAYIOIIUE BUJbI AyTUTOPHBIX

3aHATHUH: JEKIUH, TPAKTUYECKHUE 3aHATHS, KOHTPOJIbHBIE paboThl. Ha nekuusx paccMaTpuBaroTCs
HaubOosee CIOXKHBIA Marepuan TUCHUIUIMHBL.  JIig pa3BUTHSA Yy CTYIEHTOB KpEaTHBHOTO
MBIIUICHU W JIOTUKH B KaXIOM pasleie IPEeIyCMOTPEHBl TEOPETUYECKHUE IIOJIOKEHUS,
TpeOyrollre caMOCTOSATENBHOIO JoKa3areiabcTBa. Kpome Toro, 4acTh TEOPETHUECKOTO MaTepuana
IIPENOCTABIIACTCS HAa CaMOCTOATENIBHOE HM3YYEHHE II0 PEKOMEHJIOBAHHBIM MCTOYHHMKAM IS
(dbopMupoBaHus HaBbIKa CaMOOOYUYEHHUSI.

[IpakTudeckue 3aHATHS MpeIHA3HAYECHBI JUIsI CAaMOCTOSITENbHONW pabOThl CTYAEHTOB IO
PEIIEHUI0 KOHKPETHBIX 3ajad. Kaxmoe MpakTH4ecKoe 3aHATHE CONPOBOKIAECTCS JAOMAIIHUMU
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3aJaHUSIMU, BBIIaBAEMBIMH CTYJIEHTaM JUIsl PellieHUs] BO BHeayAUTOpHOE Bpems. s paboTsl ¢
NEYaTHBIMU U AMEKTPOHHBIMU pecypcamu C3UY nmMeercs BO3MOKHOCTB JIOCTYIA K EKTPOHHBIM
pecypcam. Opranuzanys paboOThl CTYJCHTOB C 3JIEKTPOHHOM OMONMMOTEKOW yKazaHa Ha caiTe
WHCTUTYTA (CTpaHwuIile caiita — «Haydnas Oubmmorekay).

BonbmimHCTBO TeM OCHOBaHO Ha uUcCHoOJb30BaHuM npuiokenus Excel.  [Ins
CaMOCTOSITENIbHOW pPabOThl CTYIEHTOB IMpeUlaraloTcs BapUaHThl 3ajad, pemaeMbix B SPSS.
CryneHTy mpeuiaraercsi CaMOCTOSITENIbHO pa3o0parbcsi B TpadUyecKoM JTUANOre JaHHBIX
wiargpopm. Jlns  mporpammer  SPSS  mpenmiaraeTcss MCHONB30BaTh WHCIEKTOP METOIOB
MIPOTHO3UPOBaHUs. Pe3ynpTarsl pelieHus 3a7adu CIEAyeT CPaBHUTH C PE3ylIbTaTaMH pPELICHUS
3a/1au ¢ IOMOIIBIO METOJIOB SKCIIOHEHIIMAJIBHOTO cIilakuBaHus U metonamMu APUMA.

C uenpio KOHTPOJIA cPOPMUPOBAHHOCTH KOMIIETEHIUH pa3paboTaH (OHI KOHTPOJIBHBIX
3amanuii. Ero wucnosnp3oBaHME TO3BOJSIET peaiM30BaTh OaUIbHO-PEUTHHTOBYIO — OIICHKY,
omnpeeeHHY0 nmpruka3oM oT 28 aBrycra 2014 r. Nel168 «O nmpumeHeHnH O0alIbHO-PEUTHHTOBOM
CUCTEMBI OLIEHKU 3HAHUH CTYIEHTOB.

JInsi TOATOTOBKM K €KErOAHOMY HHTEpPHET-TECTUPOBaHUIO e-Exam ocyiecTBisercs
npeABapUTEIbHAs TPOBEPKA 3HAHUI CTYICHTOB, a TaKXK€ HX CaMOOOydeHHE C IOMOIIbIO
CIIEUAJIbHBIX TPEHAXEPOB noprasia UHTepHeT-TeCTUPOBaHUSL.

JUis akTUBHU3aLMM pa0OThl CTYACHTOB BO BPEMs KOHTAaKTHOW pabOThI ¢ MperojaBaTesieM
OTJIENIbHBIE 3aHATHS MPOBOAITCS B MHTEPAKTUBHOM Gopme. B ocHOBHOM, nHTepakTuBHas ¢hopma
3aHATUI O0ecreunBaeTCs MPH MPOBEACHUN 3aHATHI B KOMITBIOTEPHOM Kiacce. MHTepakTuBHAs
dopma oOecrieunBaeTcs HanuuueM pa3paboTaHHbIX (aliIoM ¢ 33JaHUSIMH, HAIUYHEM
KOHTPOJIBHBIX BOIPOCOB, BO3MOXHOCTBIO JIOCTyNla K CHUCTEME JUCTAHIIMOHHOTO OOy4YeHus,
MCII0JIb30BaHUEM KaHajla teams, a TAaK’Ke€ MECCEHXKEPOB.

lloo2omoska k nexkyuu 3aKJII0YaeTCsl B CIAEAYIOLIEM:

—  BHUMATEJIbHO MIPOYMUTANTE MaTeprall IpeablIyLeH JIEeKIHH;

—  Y3HaiiTe TeMy IpeJCTOoALIEH JeKnHu (110 TeMaTHYecKoMYy IIaHy, 1o HH(opMauu
JIEKTOPA);

—  O3HAKOMBTECH C yUYEOHBIM MaTepHalioM 110 Y4EOHUKY U Y4eOHBbIM I10COOUSM;

—  TIOCTapalTech YCHUTh MECTO U3y4aeMOU TEMBI B CBOCH MPOQeCCUOHATLHOM
MIOJTOTOBKE;

—  3aIUIIATE BO3MOXKHBIE BOIPOCHI, KOTOPBIE BHI 331 IUTE JIEKTOPY Ha JIEKIUH.

lloocomoska Kk cemMunapcKum 3auamusm.:

—  BHUMATEJIbHO MIPOUYMTANTE MaTepHrall JEKIUIH, OTHOCALIUXCSA K JaHHOMY
CEMHMHAPCKOMY 3aHSTHIO, 03HAKOMBTECH C YUEOHBIM MaTEpUAJIOM 0 YUeOHUKY U
y4eOHBIM TTOCOOUSIM;

—  BBINHIIUTE OCHOBHBIE TEPMHUHBI;

—  OTBEThTE Ha KOHTPOJIbHBIE BOMPOCHI IO CEMUHAPCKUM 3aHSATHUSAM, TOTOBBTECH J1aTh
pa3BEpPHYTHIN OTBET HA KaXK/IbIid U3 BOIIPOCOB;

—  YACHUTE, Kakue y4eOHbIE 2JIEMEHThI OCTAIMCh JUIsl BAC HESICHBIMU U IOCTApaNTECh
NOJYYUTh Ha HUX OTBET 3apaHee (10 CEMUHAPCKOT0 3aHATHS) BO BpeMs TEKYIIHUX
KOHCYJIBTAllU{ MTPENo1aBaTels;

—  TOTOBUTHCS MOXHO MHAMBHUIYaJIbHO, TApAMU WJIM B COCTaBE MaJIOW IPYIIIIbI,
nocjueHue ABIA0TCs 3 PEeKTUBHBIMU (popMamu paboOTHI;

— pabouyast mporpamma JUCHUIUIMHBI B YaCTH 1IeJIeH, IepeuHIo 3HaHUH, YMEHUH,
TEPMUHOB U Y4€OHBIX BOIPOCOB MOXKET OBITh HCIOJIb30BAHA BaMU B Kau€CTBE
OpPHEHTHPA B OpraHU3aIMK 00yUECHUSI.

Iloocomoska k konmponvHou pabome:

—  BHMMATEJbHO IPOYMUTANTE MaTepua JIEKIUH, U MPAKTUYECKUX 3aHATHN, U3yUHTE
CKPHMIITHL, IpuBeieHHbIe B Moodle, a Takke B 3a/laHUSX Ha MPAKTUYECKUE 3aHATHUS;

— nonpoOyiTe pelnTh 3aJa4H, HOX0XKUE Ha 3a/1a4, KOTOpbIe OyIyT MPEUIOKEeHbI Ha
KOHTPOJIBHYIO padoTy;
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pa60qa51 nporpamMmma JUCHUIIIIMHBI MOXKET OBITH MCIIOIL30BaHa IIpu IMMOATOTOBKC K
KOHTpPOJIHOM padore.

Tlooeomoska k IK3AMEH).

K skx3ameny HEOOXOIMMO TOTOBUTCS II€JICHANIPABICHHO, PETYISIPHO, CUCTEMAaTUYECKH U C
MEPBLIX JHEW OOy4YeHHUs MO JNaHHOW MUCHUIUIMHE. [IOMBITKM OCBOUTH MUCHUILIMHY B IMEPHOI
3a4€THO-IK3aMECHAI[MOHHOM ceccuu, KakK MIPaBUIIO, IMOKa3bIBAIOT HE CIIMIIIKOM
VIOBJIIETBOPUTENIbHBIC pe3ylbTaThl. B camMoM Hadane y4eOHOro Kypca TMO3HAKOMBTECh CO
clenyromei yaeOHO-METOANYECKON TOKyMEHTAIUECH

- MPOrpamMMOM JUCUUILINHBL,

- MEPEYHEM 3HAHUU U YMEHUI, KOTOPBIMU CTYIEHT JOJKEH BIAJCTh;
- TEMATUYECKUMU TIJIAHAMM JIEKLIUM, CEMUHAPCKUX 3aHATHUN;

- KOHTPOJIbHBIMU MEPOIPUSATUSIMU;

- y4eOHUKOM, Y4eOHBIMH ITOCOOUSMU IO TUCIUTUINHE, a TAKKE

AIIEKTPOHHBIMU PECYpPCaMU;

- IIEPEUYHEM BOIIPOCOB K OK3aMCHY.

[Tocne 3Toro y Bac JODKHO c(OpMHPOBATHCS YETKOE MpEACTaBIeHHEe 00 o0beMe
XapakTepe 3HaHW U YMEHUH, KOTOPBIMH HaJI0 OyIeT OBJIAICTh IO AUCHUILTHHE. CHCTEMAaTHYECKOe
BBITIOJTHECHUC yqe6H0171 pa6OTLI Ha JICKIUAX U CCMUHAPCKUX 3aHATUAX IMO3BOJIMT YCIICITHO OCBOUTH
JTUCIUTUTMHY W CO3/1aTh XOPOIIYIO 0a3y IUIsl ClJadH SK3aMeHa.

7.Y4eOHas auTeparypa u pecypcbl HHGOPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH
"UHTepHeT", BKIKOYAs NepeYeHb Y4eOHO-MeTOANYeCKOro odecneyeHus s

CaMOCTOSATeIbHOI padoThl 00y4arOIUXCH M0 AUCHHUILINHE

7.1. OcHoBHas JuUTEpaTypA.

1.

AdanacwseB, Bnagumup HukonaeBud. AHaian3 BpeMEHHBIX PSIOB U IIPOTHO3UPOBAHHE.
- CaparoB:Aii IIm Ap Memua. — 310 c. Tekcr : osnextponssii. - URL:
http://www.iprbookshop.ru/90196.html (mara o6pamenus: 12.11.2020). - Pexum
JOCTyHa: 171l aBTOPU3UP. NOJIb30BaTENEN

Tlonmoxtuonoga FO.I'., Unemunckas C.A., Untoxuna 1U.b., Jlyrosckoit A.M., Jlucnukuna
H.B. u np. IIporao3upoBanue U miaHupoBaHue B SKOHOMHUKE. - MockBa:IIpomereii —
544 c. Texkct : anmektponHbIil. - URL: http://www.iprbookshop.ru/94511.html (mara
obpamienus: 01.10.2020). - Pexxum goctyma: aas aBTOpU3UP. MOJIb30BaTesen
Mactuuknii C. 2. (2020) AHanau3 BpeMeHHBIX psAAOB ¢ nmomompb R. —
OJIeKTPOHHAsI KHUTA, aapec Aoctyna: https://ranalytics.github.io/tsa-with-r
MupkuH, bopuc I'puropreBud. Beenenue B ananus ganasix — M.:FOpaiit, 2020 — 174
c. Texct : anextponusiit // IbC FOpaiir [caiit]. — URL: https://urait.ru/bcode/450262
(mara obpamienusi: 01.10.2020)

MxurapsH B. C., Apxunosa M. 0., [lyoposa T. A., Muponkuna 1O. H., Cupotun B.
[1. Ananu3 panHbix. — M.: FOpaiit, 2020 — 490 c. Texcr : sanextponnsliii / DBC FOpaiit
[caiiT]. — URL: https://urait.ru/bcode/450166 (mara oGpamenus: 29.09.2020)

O'Huu, Kotu. Data Science : MHcaiinepckas nHpopmanust 111 HOBUUKOB. Brirouas
s3plk R : [mep. ¢ anmn] — CII6. TTutep. — 368 c. Tekct: anekrponnsiii. - URL:
http://new.ibooks.ru/bookshelt/359209/reading (mara o6pamenus: 25.01.2021)
Xaitnaman P. JIx, Aranacomysaoc k. IIporHosupoBanHue: NpPUHUOHUNBI H
npakTuka. [Jaekrponnslii pecypc] —URL: https://otexts.com/fpp3/

- Bce ncTOYHMKM OCHOBHOM JIUTEPATYphl B3aUMO3aMEHIEMBI

7.2./lononHUTEIBHAS JIUTEPATypa.

1.

Principles of Econometrics with R [Onekrponnsiii  pecypc] — URL:

36
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https://bookdown.org/ccolonescu/RPoE4/

2. Bangun K.B. DxoHoMeTpuKa : yued. mocoOue s CTYIEHTOB BY30B, 00y4aIOIINXCs IO
cnenuaabHOCTAM "duHaHck M kpenut", "byxranrepckuii yuer, ananus u ayaut" / K.B.
banaun, O.®. beictpoB, M.M. Coxkoinos. - M. : KOHUTU-JTAHA, 2004. - 254c.

3. bapcersn A.A, KynpusaoB M.C., Crenanenko B.B., Xonog W.W. TIporno3upoBanue
BPEMEHHBIX PSAAOB U npoueccos. 3-¢ m3a. - CII6. : BXB-IlerepOypr, 2010. - 512 c.

4. boporukos B. II. IIporno3upoBanue B cucreme Statistica B cpene Windows : 0CHOBBI
TEOPHH U UHTECHCUBHAs MPAKTHKA HA KOMITBIOTEpE : yued. mocoOue i By30B, peK. M-
BoM oOpazoBanus Poc. ®enepanuu / B. I1. boposukos, I'. 1. UBuenko. - M. : ®uHaHCHI
u craructuka, 2000. - 378 c.

5. bype B. M. OcHoBbl 3k0HOMeTpHKHU: yueb. nmocooue / B. M. bype, E. A. EBceeB.. —
CIIG.: U3n-Bo C.-Ilerepb. yu-ta, 2004. - 72 c.

6. Xepon, Openwen. [IpM.:/luanextuka. -684 c. [IpukiagHoe MamMHHOE OOy4YeHHE C
nomomisio Scikit-Learn u TensorFlow : Konnenunu, WHCTpYMEHTBI U TEXHUKH IS
CO3/IaHUsl HUHTEJUICKTYaJbHbIX CHUCTEM : IIOJHOLIBETHOE W3/IaHHE : TEePEBOJ C
anruiickoro — M.: Jlnanektuka, 2018 — 688 c.

7. HaymoB B.H. Ananu3 1aHHbIX U MalllMHHOE OOy4€HUE: MTEOAbl 1 UHCTPYMEHTAIbHbBIE
cpencta. denep. roc. OFOMKET. 00pa3oBaT. yupekIeHUE BhICII. oOpazoBanus "Poc.
akaJ. Hap. X03-Ba U roc. cnyxosl npu [Ipesunenre Poc. @eneparnun", Ces.-3amn. uH-T
ymp. - CII6. : C3NY - ¢pun. PAHXul'C, 2020. - 260 c.

8. Haymos, Bnagumup Huxonaesuu. CpenctBa OusHec- aHaIUTUKU: y4e0. mocobue / B.
H. HaymoB ; @enep. roc. OromkeT. 00pa3oBar. yupexaeHue Boicil. oOpa3zoBanus "Poc.
akaj. Hap. X03-Ba U roc. cnyxosl npu [Ipesunente Poc. ®enepanuu', Ces.-3an. uH-T
ymp. - CII6. : C3NY - ¢un. PAHXul'C, 2016. - 107 c.

9. Hunbcen Diinun. [lpakTuyeckuil aHajan3 BPEMEHHBIX PSIOB: MPOTHO3HPOBAHHE CO
CTaTUCTUKOW M MamuHHOE 00ydyenne. —M.: OO0 Jlnanektuka — 2021 — 544 c.

10. Caatu T. JI. IlpuHATHe pemieHUH TPH 3aBUCUMOCTSIX W OOPaTHBIX CBS3SAX
anaymtryeckue cetn = 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.

11. [{pirnuko B. H. IIporHosmpoBaHue conMagbHO-3KOHOMHMUYECKUX MpoueccoB / B.H.
Hprruuko ; ¢ mpenuci. J.M. I'summanu. - uza. 2-e, nepepad. u gom. - M. : KomKnura,
2007. - 238 c.

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

13. Dxonomerpuka: yueonuk / B. C. MxutapsH [u 1p.] ; mon pea. B. C. MxurapsiHa. - M.
: [Ipocmekt, 2009. - 380 c.

7.3. Y4eOHO-MeTOANYECKOE 00ecIIedeHHe CAMOCTOATEIbLHOH PadoThI

1. Tlonoxxenue 006 OpraHM3aIMy CaMOCTOSITEIbHONW pabOThI CTYAEHTOB (efaepabHOTO
rOCY/IapCTBEHHOTO  OIO/KETHOTO  00pa30BaTelIbHOTO  YUPEXAEHHUS  BBICIIETO
oOpazoBanust «Poccuiickas akaneMus HapOJHOTO XO3SHCTBAa M IOCyAapCTBEHHOU
cyx0s1 ipu [Ipe3unente Poccuiickoii deneparun» (B pex. npukaza PAHXul'C ot
11.05.2016 . Ne 01-2211);

2. Tlonoxenue o KypcoBod pabore (NpPOEKTE) BBHIMOJHAEMONH  CTyAEHTaMH
deneparbHOTO TOCYIAPCTBEHHOTO OIOMKETHOTO O00pa30BaTEIbHOTO YUPEIKICHUS
BeIcuiero oOpazoBaHusa «Poccuiickas akageMHs HApOJHOTO XO3AHCTBA U
rocyaapcTBeHHOU ciyx0bl mpu Ilpesunente Poccuiickoit ®enepanuun» (B pen.
npukaza PAHXul'C ot 11.05.2016 . Ne 01-2211)

7.4 HopmMaTuBHBIE IPABOBBIE IOKYMEHTbI
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- He ucnons3yrorcs
7.5. UaTepHeT-pecypcehbl.

C3UY pacnonaraeT IOCTYIIOM 4Yepe3 CalWT HaydyHOW OMONMMOTeKW http:/nwapa.spb.ru k
CJICAYIOUIMM TOAIMMCHBIM YJICKTPOHHBIM pecypcam:

PycckosizbIuHbIE pecypcehbl

— DIIeKTpOHHBIE YYEOHUKH IEKTPOHHO - Oubnrorednoit cucteMbl (ObC) «AnOyke»
— DJEeKTpOHHBIC YUEOHHUKH EKTPOHHO — Oubmmorednoi cucremsl (ObC) «Jlaab»

— HayuHo-npakTuyeckue cratbu MO (UHAHCAM M MEHEIKMEHTY M3marenbckoro oma
«bubnmoreka [ peOCHHUKOBAY

— Crarbu U3 NEPUOUIYCCKHUX U3JIaHUN 1O OOIIECTBEHHBIM W I'yMaHUTApHBIM Haykam «VcT
- Brio»

— Hudopmanmonno-npaBosie 6a3sl - Koncynsrant mioc, ['apanT.
AHI0513bIYHBIE PeCypPChI

— EBSCO Publishing - gocTyn Kk MyasTHIUCIUIUTMHAPHBIM ITOJIHOTEKCTOBBIM 0a3aM JaHHBIX
Pa3IMYHBIX MHPOBBIX M3/IAaTEIBCTB 110 OM3HECY, IKOHOMUKE, (pHHAHCAM, OyXTaJaTepcKOMY
YUYETY, T'YMaHUTAPHBIM M €CTECTBEHHBIM O0JIACTSIM 3HAHHMIA, pedeparaM U IMOTHBIM TEKCTaM
MyOJIMKAUN U3 HAYYHBIX W HAYYHO-TIOMYJISIPHBIX KYPHAJIOB.

— Emerald- kpymnHeiinee MupoBoe M31aTeNbCTBO, CIICHUATU3UPYIOLIEECs Ha ANEKTPOHHBIX
KypHaliax U Oazax JAaHHBIX 10 5KOHOMHUKE M MCHCKMCHTY. Nmeer CTaTyC OCHOBHOTO
UCTOYHMKA MpodeccHoHaNbHOW MHGOpMAIMU IJs MperojaBareneii, uccienopareneil u
CHEIHAINCTOB B 00JIACTH MEHEPKMEHTA.

B03MOXHO HCIOIB30BaHUE, KPOME BBILICNIEPEUUCICHHBIX PECYPCOB, M JIPYTUX 3JIEKTPOHHBIX
pecypcoB cetu HTEpHET.

7.6. UHbIEe HCTOYHHUKH.

He HCIOJIB3YHOTCA.

8. MarepuajabHO-TeXHUYeCKas 0a3a, MH(POPMALHOHHBIE TEXHOJIOTHH, IPOrPaAMMHOE
obecrneyenne M1 MH(POPMALHOHHBbIE CIIPABOYHbIE CHCTEMBbI

Kypc Bkitodaer ncnosnp3oBanue nporpammunoro ooecneuenus: Microsoft Excel, Microsoft
Word, Microsoft Power Point a1 NOAroTOBKY TEKCTOBOrO W TaONMYHOTO Marepuaia,
rpadM4ecKuX WITFOCTPAIHiA, a TAKKe IS PEIISHHs 33/1a9 SKOHOMETPUIECKOTO MOJICIIMPOBAHHS.
JUis  SKOHOMETPUYECKOTO  MOJAEIMPOBAHUS  TaKXkKe JOJDKHBI  MCIIOJIb30BATHCS  MaKEThI
CTaTUCTHYECKOTO M SKOHOMETPHUUYECKOTO MOJICITMPOBAHUS, a TAK)KE S3bIKM aHAJTMTUKH JTaHHBIX R,
Python.

Mertonsl 00ydeHHsI ¢ HCHOJIb30BAaHUEM WH(POPMAIMOHHBIX TEXHOJOTHH (KOMITBIOTEPHOE
TECTUPOBaHUE, IEMOHCTPALHsI MYITbTUMEIUIHBIX MaTepUaIOB)

HHTEpHET-CEepBUCH U AIIEKTPOHHBIE PECypCHI (MIOMCKOBBIE CHCTEMBI, DIIEKTPOHHAS MOYTa,
npodeccuoHalbHble TeMaTHYeCKUe 4YaTbl U (POPYMBI, CUCTEMBI ayAMO M BHUJEO KOH(EpPEHIHH,
OHJIAMH DHIUKIIONEINH, CIPABOYHUKHA, OUONMOTEKH, DJIEKTPOHHBIE Yy4eOHbIE U Yy4eOHO-
METOJIMYECKHE MaTepuasbl).

Jns  opraHu3anyy  JAUCTAHIIMOHHOTO OOy4YeHHs CIIEAyeT WCIIONb30BaTh CHCTEMY
JTUCTaHIIMOHHOTO 00yueHust Moodle ¢ perucrpanueil Bcex 00ydaeMbIX.

Ne /| HaumeHoBaHue

1. | KommbroTepHble Ki1acchl ¢ nepcoHabHBIMU DBM, 00beTMHEHHBIMU B JIOKaJIbHbIE
CETH C BbIX0JOM B MIHTEpHET
ITaket Excel -2016, proftesional plus, IBM SPSS statistics, R, RStudio, Anaconda
3. | porpamma Loginom

no
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4. | MynpTUMenuitHBIE CPEACTBA B Ka’KJJOM KOMIIBIOTEPHOM KJIAaCCE U B JIEKLIIMOHHOMN
ayOAUTOPHH

5. | Bpay3sep, ceTeBbie KOMMYHUKAIIMOHHBIE CPEICTBA AJis Bhixoaa B MHTepHEeT. CepBHCHI
U CTyXO0bl Azure

6. | O6naunsie Texnonoruu Google Collab, Loginom

Kommnbrorepnsie kimaccol u3 pacuera 1 II9BM miis omnoro obydaemoro. Kaxxaomy
oOyyJaroniemMycs JOKHA OBITh IPEOCTAaBIIEHA BO3MOXKHOCTD JIOCTYMA K ceTssM HTepHeT B
TeueHue He MmeHee 20% BpeMeHH, OTBEICHHOTO Ha CAMOCTOSITENIBHYIO IIOATOTOBKY.
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