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U1 JaHHBIX

* ucyuniauna modicem Gopmuposams KOMIEMEHYUIO NOTHOCMbIO WU YACMUYHO.
**Jlonoicno coomsemcmeosamu Ilpunosicenuto 1 k 06pazosamenvhol npocpamme

2. O0beM U MeCTO IMCUUILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM
MpOrpaMMbl

O0BeM TUCHUILIMHBI

O0beM JUCHUIUIMHBI W BUABI y4eOHOU paboTel.OOmas TpyI0eMKOCTh
NMUCHUIUIMHBI cocTaBiisieT 4 3aueTHble equHUIGI/ 144 akageMUYECKUX YacoOB.
KonTakTHast paboTta ¢ mpernojaBaTeieM COCTaBlsIeT 65 akageMuyeckux daca. B
TOM 4YHCJI€ JICKIIMOHHBIX 3aHATHI 24 4acoB; MpaKTHUYECKUX 3aHATHI 30 4acos.
CamocrosTenbHas padora — 61 yaca. Ha Karmsk — 9 ayauTopHbIX 4acoB U Ha
KOHCYJIbTALMIO 2 —akaJeMudeckux daca. DopMor mpoOMEKYyTOUYHOIO KOHTPOJIA
SIBJISIETCSI DK3aMEH.

JlucuuIuiiHa peanu3yeTcsl YaCTUYHO C MPUMEHEHUEM JIUCTAHI[MOHHBIX
oOpa3oBareabHbIX TexHoJorui (panee — JJOT).

Jloctyn K cucTeMe JTUCTAaHIMOHHBIX OOpa30BaTEIbHBIX TEXHOJOTUN
OCYUIIECTBJISICTCS  KaKIbIM  OOyYarouuMcsi CaMOCTOSITEIbHO € JIF0OOTo
ycTpoiicTBa Ha moptaie: https://Ims.ranepa.ru/. Ilaposb W JOTHH K JTUYHOMY
KaOMHEeTY/Ipo( IO MPEOCTABIISIETCS CTY/ICHTY B IEKaHATe.

Teoperndeckue 3aHsATHSA (JEKIMH) TPOBOASATCS MO moTokaMm. OOmuit
00BEM JICKITMOHHOTO Kypca COCTaBIsAET 24 akaJleMUYECKUX YacOB.

[IpakTyeckue 3aHsITUSI OPTAHU3YIOTCS T10 TPYINaM B BUJE CEMUHAPOB B
JIMAJIOTOBOM PEKHUME B KOMIBIOTEPHOM KJIacce MyTeM PEHICHUs MPAKTUYECKUX
3ajady  MporHo3upoBaHusa. OOmuid o0beM mnpakTHueckux 3aHiaTHil 30
aKaJIeMUYECKHUX YacCOB.

[Iporpammoii mpeaycMOTpeHa camMoCTOsITebHas paboTa CTYJACHTOB B
o0beMe 61 akagemuueckux dYaca. B pamkax caMOCTOSTENbHOW pabOTHI
CTYJIEHThI U3y4alOT TEOPETUUECKUNA MaTepuai B UEISAX MOJATOTOBKH K YCTHOMY
OMPOCY M TECTUPOBAHUIO, BBINOIHIIOT MPOdecCHOHATBHO-UCCIEA0BATENHCKOE
3amanue (pa3pabaTbiBalOT MOJENb, pEHIaloT 3aJadyd  IPOTHO3UPOBAHMS,
UCIIOIB3YIOT METOJIbl TEOPUHU BPEMEHHBIX PSAOB, MPUMEHSIOT METOAbl U
CpEIICTBA aHAJIM3a JIAHHBIX, MAIIMHHOTO O0Y4YeHHUs, SKOHOMETPHUKH), TOTOBSITCS
K OpraHu3allMOHHO-MBICIUTEIIbHOW Wrpe U NPAKTUUYECKUM KOHTPOJIbHBIM
3aJITaHUSAM.

Mecto nucuuninnbl B cTpykrype OII BO
Hucuummnaa b1.B.J13.03.02«IIporHo3upoBanue BpPEMEHHBIX  PSAOB»
BxomuT B 4actb (b1.B) nmucuumnuH, dopmupyeMylo  y4acTHHKaMU
oOpa3oBaTelIbHBIX OTHOIIEHWH, MO HampaBieHuto OakanaBpuata 38.03.05
«busnec-undopmaTuka», HampaBiIeHHOCTHh (Tpoduis) «bU3HEC-aHAIUTHKAY.
Nzyuaercs B 6-oM cemecTpe (BTOpO cemecTp 3-ro Kypca).
[IpenonaBanue aucuumuinHbl «[IporHo3upoBaHre BPEMEHHBIX PSIIOBY
ocHoBaHO Ha gucmmuimHax — b1.0.07.05 «Teopusa BeposTHOCTEW U
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MareMmaThdeckass cratuctuka», bl1.B.06 «Amnamm3 manaeix», b1.0.07.06
«OxoHOMeTpudeckoe wmoxaenupoBanue», bl1.0.07.01 - «Marematuyeckuii
ananu3», b1.B.15 «BBenenue B Hayky o nmanHbeix. SQL u Python», B1.B.17
«SI3b1k mporpamMmmupoBanus R». B cBowo ouepenb OHa cO31aET HEOOXOAMMBIE
MPEANOCBUIKM JUII OCBOEHHsI MNPOTpaMM TakKuX JucHMIUIMH, kKak b1.0.21
«AHaIIU3 U MOAENIHPOBAHUE OM3HEC-TIPOLIECCOBY. 3HAHUS, YMEHHS U HaBBIKH,
MOJIyYeHHbIE TPU H3YYEHUH AUCIUIUIMHBI, HCIOJIB3YIOTCS CTYACHTaMH IIpU
BBITIOJIHEHUH BBIITYCKHBIX KBATHM(PUKALUOHHBIX PabOT.

O0beM TUCHUIUIMHBI, peanuzyeMbiii ¢ npumeHeHueM CJ1O: konudecTBo
aKaJeMUYECKUX  4YacoB, BBIJCIICHHBIX HAa  CaMOCTOSTEIbHYIO  paboTy
obOyuarommuxcs: Bcero ¢ npumenenuem C/1O — 36 a.u.

3HaHUSA, YMEHHUS W HABBIKH, MOJYYEHHBIE MPU H3YUYECHHH AUCUUILIIMHBI,
UCIIOJIB3YIOTCSL CTYJEHTaMHM IIpU NOATOTOBKE M CJladye TOCyAapCTBEHHOIO
DK3aMEHA.

dopMoit TPOMEKYTOUHOM aTTECTAIIN B COOTBETCTBUU C YICOHBIM TIJIAHOM
ABJISIETCS DK3aMEH.



3. Conepxanne H CTPYKTYPa AMCUUIIIIMHBI

3.1. CtpykTypa AUCIUILITUHBIL
Ounas popma odyuenus

Nen/m | Haumeno O0bemM TUCUMIIMHBI, AK.YaC ®dopma
BaHHe TEKYIIEeTro
TeM BCEI'O KonrTakTHas padora o0y4yaomuxcs CamocrosiTe1bHAS KOHTPOIIE
() ¢ mpenoJaBaTesieM N0 BHAAM y4eGHBIX 3aHATHIl pabora YCIIEBAEMOCTH,

pasaesioB MIPOMEXKYTOUHOU
Ilepuoa TeopeTn4ecKoro 00y4eHus Iepuon ATTeCTALHH
NMPOMeKYTOYHOM
aTTecTaunu
(ceccun)
3ansaTus 3ausaTust HUK KCP | KD Kar | K | CPkp | CP3k CpP
JIEKIIUOHHOT 0 CEeMHHAPCKOro TK | 0
THIIA THIIA H
T BJI JIP 3 !
p
0
Ja
b
Tema 1 | Obmas
XapakTepu
CTHKA
METOJIOB U 16 2 4 10 IK3
Mozelen
MIPOTHO3UP
OBaHUsA
BPEMEHHBI




X PsIOB

Tema 2

[Tpenobpa
0oTKa
BPEMEHHBI
X PsIIOB

14

113

Tema 3

IIpocTeie
METO/IbI
MIPOTHO3HP
OBaHUS
BPEMEHHBI
X pAlIOB

16

113

Tema 4

MeTtobl
CTJIa)K1Ba
HUA
BPEMEHHBI
X PAIOB

16

13

Tema 5

Ce30HHEBIE
COCTaBJIsL
FOIIIHE.
Crnexrpan
BHBIN
aHaJIu3
BpPEMEHHBI
X pSIOB

16

IK3

Tema 6

Monenu
aBTOpErpe
CCUH U

18

IK3




CKOJIB3SII
ero
CpEeIHEro

Tema 7 | lunamuue
CKHe
MOJIETH.
[Ipornosu
poBaHuUe ¢
MTOMOIIBIO
HEHWPOHHBI
X ceTeu

19 4 4 11 T, [TN3

IIpomexyTounas
aTTecTanus

29 2 9 18 IK3ameH

Hroro
144 24 0 0 30 0 0 2 9 0 18 61

Hcnonvsyemvie cokpaujerus:

JI — nexkuuu - 3aHATHSA, IPElyCMaTPUBAIOIIUE TPEUMYIIECTBEHHYIO Tepeaady yueOHoi nHpopMay 00ydIaromuMcst IeAarorn4ecKIMI pPabOTHUKAMH OpTaHU3aLUH U (MIIH) JTHIAMH,
TIPUBIIEKACMbIMI OPTaHU3aNNEH K pearn3anni 00pa30BaTeNbHBIX IIPOrPAMM HA HHBIX YCIOBHSAX, ).

BJI — Buneo nekmuu.

JIP — nabopaTtopHbie paboOTHI.

13 — npakTHYeckue 3aHATHS (32 HCKITIOYEHUEM JTab0paTOpHBIX padoT).

UK — nnauBUyanbHbIE KOHCYJIBTAIUH.

KCP — KOHTpOJIb CaMOCTOSATENBHOM PabOTHI

KD — xoHCybTaIINH TTEpe]] SK3aMEHOM

KatTok — KOHTakTHas paboTa Ha aTTECTAlMIO B IEPHOA IK3aMEHAIMOHHBIX CECCHI

KoHTpons - KOHTaKkTHas paboTa Ha aTTECTAlNIO B IEPHOA AK3aMEHAMOHHBIX CECCHI JUTA 3209HON (POPMBI 00ydeHHS

CPxp — camocrosTenpHas paboTa Ha TIOATOTOBKY KypCcOBOi pabOThI/ KypcOBOTO IIPOEKTA.

CP»ak — camocTosiTenbHast padoTa Ha HOATOTOBKY K 9K3aMEHY.

CP — camocTosTenbHas padoTa B ceMecTpe Ha ITOTOTOBKY K YY€OHBIM 3aHSATHSIM.

T — TectupoBanue.



[1K3 — npakTHueckue KOHTPOJIbHBIE 3aJaHUs.
[T13 — npodeccroHaIbHO-UCCIEN0BATEILCKUE 3a/1aHHS.

B npouecce o0yueHuss NPUMEHSIIOTCSA CIEAYIOIIME WHTEpPAaKTUBHbIE (DOpMBI: paboTa B KOMIIBIOTEPHBIX Kjaccax Haj
BBIITOJTHEHUEM 33JJaHUI B MIEPHUOJT 3aHATUN U B XOJE TEKYLIEr0 KOHTPOJIS.
Tembl 1-7 MoryT 6bITh 0cBO€HBI ¢ ipuMeHeHrneM D0 u JIOT ¢ KOHTpoJeM B CUCTEME AJIEKTPOHHOTO 00yYeHUsT AKaJIEMUU.
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3.2. CoaepxaHue TUCIUTLIUHBI

Tema 1. OOmas  XxapakTepucTMKa  MeTOAOB W MojeJei
Nporuo3uposanus BpeMenubix psaaos IIKC-3.1

Ilonatne «mporHo3upoBanue». CyIIHOCTb M COIEPKAHHUE COLMAIBHO-
DKOHOMHMYECKOTO IPOTHO3UPOBAaHUA. Buapl W  Ha3HaueHHE MPOTHO30B.
[TpuHIMIBI  COIMANTBHO-IKOHOMUYECKOTO TMporuo3upoBanus. Kiaccudukanus
METOZ0B MPOrHO3upoBaHus. OcobeHHOCTH padoThl ¢ AaramMu. Dopmar JaHHbBIX
POSIX. Ilonsitue BpemeHHOro psiaa. IIporHo3upoBaHre BPEMEHHBIX PSIOB.
Mogenn BpemeHHoro psaa. OmnpeneneHue W TUIOJNOTHS BPEMEHHBIX PsIJIOB.
@opMarbl BPEMEHHBIX PALOB B S3bIKAX AHAJIUTUKU JAaHHBIX. MHOroMepHbIE
BpPEMEHHbIE PAJbl U MaHEIbHbIC TaHHBIEC. Y3KUHA U MUPOKUNA (GopMaThl TaHHBIX.
Mogenu BpeMeHHbIX psAaoB. COCTaBIAOIIME MOJAEIM BPEMEHHBIX PSIOB.
OmnpstHoe nporpammupoBanre B R. OCHOBHbIE XapaKTEPUCTUKH BPEMEHHBIX
psaaoB. OmmOku nporao3uposanust. Mozens Oenoro mryma. THCTpyMeHTanbHbIE
CpencTBa MOCTPOEHUS M aHajM3a BpEMEHHBIX psaloB. [IpornosuposBanne B JASP,
R, Python. bubGnuoreku nporHo3upoBaHus. Pemno3utopun BpeMEHHBIX PSAOB.
Kiraccuueckue BpeMeHHbIE psaabpl. CpeacTBa BU3yalln3alid BPEMEHHBIX PSJIOB.

Tema 2. Ilpenoopadorka Bpemennbix psiaos IIKC-3.1

['paduueckue METO/IbI UCCIIeN0BaHUs BPEMEHHBIX PAIOB.
ABrokoppensainuronHas  ¢yHkuug.  Koppemorpammbl  BpeMEHHOTO  psija.
CranMoHapHOCTh BPEMEHHBIX PSAI0B. AHAIU3 CTAIMOHAPHOCTH C IMOMOIIBIO
KoppesnorpaMMm. Moaenb citydaitHoro Omyxxaanusi. Kpurepuu cranmoHapHOCTH.
Kpurepuit Jlptounra-bokca. Kpurepuii KPSS. Ilonsitue o tecre ®ummnca-
Ileppona. DS wu TS-craumonapHocts. buOIMOTEKH NPOrHO3UPOBAHUS
BpEMEHHBIX psAaoB. ONpsTHBIE METObI MPOrHO3UpoBaHus. Ts u tsibble kmaccel
BPEMEHHBIX pA0B. CTallMOHAPHOCTH MO YPOBHIO U 110 TpeHy. [loHsThe o Tecte
Kwiatkowski, Phillips, SchmidtandShin (KPSS, 1992) na cranuoHapHOCTb.
Kpurepun [uku-®ymnepa. Kpurepun cepuii. Kpurepuit docrepa-Crroapra.
Hcnonws3oBanue craructudeckux nakeroB R, Python, JASP, Eviews, gretl npu
aHaJIKM3e CTAllMOHAPHOCTU BPEMEHHBIX PAJIOB. AHaiu3 U 60ppOa C aHOMaJTUSIMU.
Kpurepuu ['pab0ca, Pocuepa, dukcona, UpBuna. Ananus npomyckoB. bops6a ¢
nponyckaMu. MHTepnonsinusi ¥ annpokcumanus. MHTeprnonsuus ¢ MOMOUIbIO
noaruHoMoB Jlarpanxa, HplOTOHAa, KaHOHMYECKOTO TIOJIMHOMA.  JIMHEeWHas
uHTepnosius. CrutaitH-uHTEPHOJIALIMS.

Tema 3. IlIpocrhie MeTOABI NPOrHO3HMPOBAHUSIBPEMEHHBIX PSA0B
KC-3.1

Oco0eHHOCTH TPOCTHIX METOAOB IMPOTHO3WPOBAHUSI BPEMEHHBIX PsJIOB.
HauBHble MeToawsl mnporHozupoBanus. CryuaiiHoe Omyxaanue. CiyuyaiiHOe
onmyxxnanue ¢ apeidom. Meron AByX TodeK. MeTO | IPYIIOBBIX CPETHUX TOYECK.
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[Iporno3upoBaHre Ha OCHOBE IOKAa3aTeJed JAWHAMUKW. ba3WCHbIE W LIEMHbBIC
MOoKa3aTeJu.  ODKCTpamojsiliisl Ha  OCHOBE  IOKa3aTeled  JMHAMUKH.
[IporHo3upoBaHre HA OCHOBE KPUBBIX pocTa. Pemenue 3a1a4 mporao3npoBaHus
C TMOMOIIBID METOAAa PErpecCMOHHOrO aHain3a. PerpeccuoHHass MOJenb
MPOTHO3UPOBAHUA BPEMEHHBIX pAnoB. Kriaccnueckuid METOJ, HAMMEHBIINX
kBazapaToB. Mcmonb3oBaHue craructuyeckux s3bikoB R, Python, JASP mpu
MIOCTPOCHUHU PETPECCUOHHBIX MOJAENEH.

Tema 4. MeToabl criiaxkuBanusi BpeMmennbix psaos ITKC-3.1

[Tonsitue «crmaxkupBanue». Metoapl criaxuBaHus. JluHelHble (GUIBTPHI.
Meton ckoJb3siero cpeanero. B3pemenHoe coiaxuBanue. [Ipumepsl Mmojenein
craxkuBanus. CraXuBaHUE TIPU  HAJIUMYUU  TpeHAA. OJKCHOHEHIMAJIbHOE
craxkuBanue. Meron bpayna-Maitepa. Meron Xonsra. Metog ETS.
Kmaccubukamus wmomeneii ETS. OcoOGeHHOCTH METOIOB  KPaTKOCPOYHOTO
nporHo3upoBanus. Meron craxuBanusa ommook Tpurra. Meton Tpurra-JInya.
Meron Hoy. ®unberp Xonpuka-llepckorra.

Hcnonb30BaHME CTAaTUCTUYECKUX MAKETOB MPU CITIAXKMBAHUHU BPEMEHHBIX
psnoB. CraxkuBanue ypoBHel psia B Excel. Jluct nporuo3sa.

Tema 5. Ce3onnble cocrapiasiiomme. CHeKTpajbHbId  aHAJU3
BpemeHHbIX psiaoB IIKC-3.1

Ce30HHBIE U LUKIWYECKHE COCTABIIIOLIME BPEMEHHOro psga. DuibTp
Xonwra-Bunrepca. Brinenenne CE30HHOU COCTAaBJISIIOIIIEH. MeTtonasbl
Tpenace3oHHoil  cocraBistomet.  SENSUSI,  II.  Tpena-uukiandeckas
cocTaBisolas. Belnenenue ce3oHHOM cocTasisironied. Mcnonb3zoBanue psna
@ypbe IpPU BBIABICHUM CE30HHOM COCTaBAOMIEN. CHEKTpaJbHBIA aHAIM3.
CrnekrpanbHoe okHO. Mcrnonb3oBaHue (UKTUBHBIX MEPEMEHHBIX MPU HAIUYUU
CE30HHOM COCTABIISIONICH.

Tema 6. Moaesn aBroperpeccus u ckoJib3simero cpeanero INKC-3.1

Mogenu aBTOperpeccuu NOpsKa P, CKONB3SIIETO CPEIHEro MopslKa (.
Monens AP(1). CsoiictBa Moxenu. Mogens AP(p). Mogenu CKoONb3sIIIEro
cpennero CC(1), CC(q). Monemu APCC (ARMA). Monenb aBTOperpeccuu -
MIPOMHTETPUPOBAHHOTO cKomb3smero cpeanero (APIICC (p, g, k) — monerns.
HecranmonapHusie pAObIL. [Ipouecc, CTallMOHAPHBIN OTHOCUTEJIbHO
JeTepMUHUPOBaHHOTO TpeHaa. Ctoxactuueckuit Tpeua. TS u DS psaasl. Moanenu
ARIMA. Kpurepun [duxu-®Oymiepa. Pa3sutne m wunoctpauusa tecra [uku-
Oynnepa U pacmmpeHHoro tecra Juku-Oynnepa Ha HAIUYUME E€IUHUYHOIO
kopHs. Mcnonb3oBaHue craructuyeckux naketop Statistica (JASP, Eviews) npu
MOCTPOEHUU MOJIeJIe BPEMEHHBIX PsSIIOB, CIMIAXXUBAHUM W BBIPAaBHUBAHUU
BpemeHHbIX psiaoB. Moaenu SARIMA, SARIMAX, ARIMAX. ADL-monenu.
KouHTerpaius BpeMeHHbIX psioB. Tects! I'pemxepa, MoxaHceHa 1i1s IpoBepKH
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KOUHTCI'pAaliu.

Tema 7. /lunamuveckue wmopeau. IIporHozupoBaHme ¢ MNOMOLIBIO
HeiiponHbIx cerei ITKC-3.1

ADL-monemn. KowuHTerpanuss BpeMeHHBIX psgoB. Tectel ['penxepa,
Moxancena st ipoBepku komHterpaunu. ARCH, GARCH — moaenu. VAR-
Mozenu BpeMeHHbIX psaoB. llonstue Tenzopa. llpencraBiieHne BpeMEHHOTO
psaa ¢ nmomolnbio TeH3opoB. O6mas xapakrepuctuka keras. Keras, TensorFlow,
Theano, CNTK. ®peiimBopk TensorBoard. Busyanuzauuss o0yuyeHust c
nomoipio TessorBoard. MammHHOoe oOyueHHe B aHAM3€ BPEMEHHBIX DSIIOB.
Heiiponnsie cetu u r1iayOokoe oOyuenue. [imyOokoe oOydenue ist
noclieoBaTeNbHOCTEH. PeKyppeHTHbIe HEeHpOHHbIE ceTH. ['eHepanus U BbIOOp
IIPU3HAKOB JUIsl BPEMEHHBIX psAI0B. [I[pOoM3BOIUTENBHOCTh MOJENIEH BPEMEHHBIX
psanoB. [Ipaktndeckue npunoxkeHus. MeIUUMHCKHE NPUIOKEHUs. BpemeHHbie
pPSAbI B TOCYJaPCTBEHHOM YIIPaBJICHUHU.

4. Tunpl OLCHOYHbBIX MAaTE€PHUAJI0B, MIOKA3ATC/IN U KPUTCPUHU OLICHUBAHUSA

1.1. OneHounsie MaTepuabl o JIUCLUILIINHE
b1.B.J13.03.02«IIporHo3upoBanre BpPEMEHHBIX PSAOOB»BXOASAT B COCTaB
OLICHOYHBIX MAaTepuajoB MO oOpa3zoBarenbHOM mporpamme. COBOKYMHOCTb
OLICHOYHBIX MaTEPHAJIOB MO BCEM IUCLMIUIMHAM 00pa30BaTEIbHON MPOrpaMMbl
coctaBisieT ¢oH oneHOYHBIX cpencTB (nanee — @OC). POC ucnonap3yercs npu
IPOBEJICHUN TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U IIPOMEXKYTOYHON aTTECTallUN
oOyvarolmuxcs €  LeNbl0  OLEHUBAaHUS  JOCTHXKEHHUS  O0OydarolMMHUCA
IUTAHUPYEMBIX PE3YyJIbTaTOB 00YUYECHHUS.

4.2. ®OC pa3paboTaH KaKk KOMIUIEKC MPOBEPOUYHBIX 3aJJaHUN Pa3IUdHOTO
THUIIA U YPOBHS CJIOKHOCTH, BKJIFOUAET KPUTEPUH U LKAl OLICHUBAHUS, a TAKXKE
«KJII0UM» npaBuiIbHBIX 0TBETOB. DOC (opMupyeTcst Kak OTIAENbHBIN TOKyMEHT
U XpaHWUTCA B DJEKTpoHHOM Buzae, jpoctyn k @OOC mnpenocraBiieH
OTrpaHUYEHHOMY KPYTY JIULI.

4.3. Jlna caMOCTOSTENbHONH pabOThl OOYyYarolMXCsl NP TMOATOTOBKE K
TEKYLIEMY KOHTPOJIIO YCIIEBAEMOCTH U IPOMEKYTOYHOM aTTecTaluu B pabounx
nporpaMmax —AUCIHUIUIMH pa3MEUIEHbl THUIOBBIE MPOBEPOYHBIEC 3aJaHMUS,
KOTOpbIE  MOJKHO  YCIOBHO  pa3leluTh Ha  3aJaHUs  3aKpBITOrO,
KOMOMHHUPOBAHHOI'O ¥ OTKPBITOTO THUIIOB.

3aaHus 3aKpPBITOrO TUIIA — 3TO TECTOBBIE 3aJJaHUs, B KOTOPBIX KaKIbIi
BOIIPOC  COIIPOBOKJAETCS T'OTOBBIMM BAapUAaHTaMH OTBETOB, W3 KOTOPBIX
HEOO0XO0MMO BbIOpATh OJJMH WM HECKOJIBKO MPAaBUIbHBIX.

3amaHusi KOMOMHUPOBAHHOTO THUIIA — 3TO TECTOBBIE 3a/laHUsl, B KOTOPBIX
KQ)K/IbIil BOIPOC COMPOBOKIAETCS TOTOBBIMUA BapHaHTaMHU OTBETOB, U3 KOTOPBIX
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HEO0OXOJIMMO BBIOPATh OJIMH MM HECKOJIBKO MPAaBUJILHBIX U O0OOCHOBATh CBOM
BBIOOD.

3amaHust OTKPHITOTO THUIIA — JTO 3aJ]aHUs, B KOTOPHIX Ha KaXKIBIH BOIIPOC
JIOJIKEH OBITh MPEIIOKEH PAa3BEPHYTHIII 000OCHOBAHHBINA OTBET.

B 3aBucuMocTM OT THma 3amaHuS PEKOMEHIOBAHBI OMpe/eICHHAS
[IOCJIEAOBATENLHOCT, BBIMOJIHEHUS M CHUCTEMA OIEHMBAHUS BBIITOJHEHUS
3aJIaHU.
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4.4. Tunbl 3a1aHUH, CEHAPUU BBIIIOJIHEHUS, KPUTEPUU OLICHUBAHMUS

TUIT 3BATAHUA

NMHCTPYKLMA

CHHEHAPHMU BbITIOJIHEHNW A

KPUTEPMM OUEHNUBAHUA

3aiaHue 3aKphITOr0
THUIIA C BBIOOPOM
OJTHOTO TIPABMIIBHOTO
OTBETa U3 HECKOJIbKUX
BapHaHTOB
MIPEITIOKEHHBIX

[IpounTaiite TEKCT,
BBIOEpHTE
MIPaBUJIBHBIN OTBET

1.BHUMATEIIHEHO MMPpOYHTaTh TCKCT 3alaHUA U TIOHATD,
YTO B Ka4€CTBC OTBETA OXKHAACTCA TOJIBKO OAHH U3
MPECATTOKCHHBIX BAPUAHTOB.

2. BaumarenbHo MpOYUTATh NPCAIIOKCHHBIC
BAapHUaHT-ThI OTBCTA.

3. BoiOpaTh OJJMH BEpHBII OTBET.

4. 3anucaTh TOJIbKO HOMEp (WK OYKBY) BEIOPAaHHOTO
BapuaHTa OTBeTa (Hampumep, 3 wiu B).

OTBeT cunTaeTcs BEPHBIM, €CITN
MIpaBWJIbHO yKa3aHa nudpa uim
OykBa

3allaHI/Ie 3aKpbITOT'O
THUIIAa HA YCTAHOBJICHUC
COOTBCTCTBHUA

[IpounTaiite TEKCT U
YCTaHOBUTE
COOTBETCTBUE

1.BaumaTenbHO MpOYUTaTh TCKCT 3alaHUA U ITIOHATD,
YTO B KAYC€CTBC OTBETA OKHUAAKOTCA IMAPbI 3JICMCHTOB.

2. BuumarenpHO MpovnTaTh 00a CIIUCKA: CIHCOK 1 —
BONPOCHI, YTBEPKAEHUS, GAKThI, MOHITHUS U T.1.;

CITHCOK 2 — YTBCPIKIACHUA, CBOMCTBA 0OBEKTOB M T.1.

3. ComocTaBUTh 3JIIEMEHTHI CITHMCKA 1 ¢ iIeMeHTaMHU
crucka 2, copMUPOBATH TTAPHI JIEMEHTOB.

4. 3anucatb nomnapHo OyKBbI U IUQPHI (B
3aBUCUMOCTH OT 33J]aHHs) BApUAHTOB OTBETA
(nanmpumep, Al nnu b4).

OTBeT cynTaeTCsi BEPHBIM, €CIIH
MPaBUIILHO YKa3aHbl HU(QPbI WK
OYKBBI

3asiaHue 3aKpbITOrO
THUIIA C BHIOOPOM
HECKOJBbKUX

[IpounTaiite TEKCT,
BBIOEpUTE
MPaBUJIbHBIE OTBETHI

1.BauMaTenbHo MpOYrTaTh TCKCT 3alaHUA U IOHATD,
YTO B KQU4CCTBC OTBCTA OKHAACTCA HECKOJIBKO
IMPAaBUJIBHBIX OTBETOB M3 MPCAJIOKCHHBIX BAPHUAHTOB.

OTBeT cunTaeTcst BEpHbIM, €CIIH
MIPaBWJIBHO YCTaHOBJIEHBI BCE
COOTBETCTBUS (TIO3ULIUU U3

15



IIPaBUJIbHBIX OTBETOB
13 HECKOJIBKUX
BAPUAHTOB
MIPEAJIOKEHHBIX

2. BuumarenpHO MMpOYUTATh NPCAIOKCHHBIC
BAapHUaHT-Thl OTBCTA.

3. BriOpaTh HECKOIBKO PABUIHHBIX OTBETOB.

4. 3anucaTh TOJIBKO HOMepa (M1 OYKBBI)

BBIOpaHHOTO BapHaHTa oTBeTa (Hampumep, | 4 nim A
I).

OJTHOTO CTOJIOIa BEPHO
COMOCTABJICHBI C MO3ULUSMH
JIPYTOro)

3aaHue 3aKphITOrO
TUTIA HA YCTAaHOBJICHNE
MOCJIEAOBATEIbHOCTH

[IpounTaiite TEKCT U
YCTaHOBUTE
IIOCJIEIOBATEIbHOCTh

1. BaumarenasHO MMpOYUTATh TCKCT 3aJlaHUA U
IOHATH, YTO B KAYCCTBC OTBETA OXXKHUAACTCA
OCJICA0BATCIBHOCTD DJICMCHTOB.

2. BuumarenpHO MpOYUTATh MPECIAIIOKCHHBIC
BAapHUaHTBI OTBCTA.

3. ITocTpouTh BEpHYIO MOCIEI0BATENLHOCTD U3
MPEIOKCHHBIX JIEMEHTOB.

4. 3anucatb OYKBBI/IUQPHI (B 3aBUCIMOCTH OT
3aJlaHKsl) BApUAHTOB OTBETA B HY>KHOU
nocienoBarenbHOCTH (Harpumep, BBA nnm 135).

OTBeT cuuTaeTcs BCPHBIM, €CJIN
MPaBUJIbHO yKa3aHa BCs
MIOCJIEZI0BATEIBLHOCTD HU(D

3ananue
KOMOWHUPOBAHHOTO
THUIIA C BHIOOPOM
OJTHOTO TIPABMIIBHOTO
OTBETA W3
MPEUIOKEHHBIX U
000CHOBaHHEM BBIOOpA

[IpounTaiite TEKCT,
BbIOEpUTE
MPaBUJIbHBIN OTBET U
3aTUIINTE
apTyMEHTHI,
000CHOBBIBAIOIINE
BBIOOp OTBETA

1.BanMareabHo MpOYnTaTh TCKCT 3alaHUA U IOHATD,
YTO B KQ4CCTBEC OTBCTA OKHUAACTCA TOJIBKO OAWH U3
MPCAJIOKCHHBIX BAPUAHTOB.

2. BEHuMarenpHO IIpOYUTaATh NPEATIOKCHHBIC
BapUAHTBI OTBCTA.

3. BbiOpaTh OJJMH BEPHBIA OTBET.

4. 3anucarth TOIbKO HOMEp (M OyKBY) BEIOpAaHHOTO
BapHaHTa OTBETA.

OTBeT cunTaeTcs BEPHBIM, €CIIU
MPaBUJIBHO YKa3aHa IuQpa wiu
OyKBa U PUBEICHBI
KOPPEKTHBIE apTyMEHTHI,
UCTIOJb3yeMbIe TIPU BBIOOPE
oTBeTa
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5. 3amucath apryMeHThI, 000CHOBBIBAIOIIINE BHIOOD
oTBera (Hampumep, 4 TeKCT 000CHOBAHHS).

3aiaHue OTKPBITOTO
THUIIA C Pa3BEPHYTHIM
OTBETOM

[IpounTaiite TEKCT U
3aTUIINTE
pa3BEpHYTHIN
000CHOBaHHBIN OTBET

1. BHumarensHO MMpOYUTATh TCKCT 3aJIaHUS U ITOHATH
CYTh BOTIpOCA.

2.IIpogymathb JOTHKY U MOJIHOTY OTBETA.

3.3anucarh OTBET, UCIOJIb3YS YETKHE KOMIIAKTHBIE
(bopMyJIHPOBKH.

4.B cityyae pacyeTHOM 3a/1a4, 3alUCATh PEIICHUE U
OTBET

OrtBer cunTaercs BCPHBIM:

1. OrcyrcTBHE (haKTHUECKHUX
OILINOOK.

2. PackpriTe o6bema
HCIMOJIb3yEMBIX OHATUN
(moiHOTa OTBETA).

3.000CHOBAaHHOCTH OTBETA
(Hanmu4Ke apryMeHTOB).

4. Jlornueckas
IOCJIEN0BATENBHOCTD
M3JIaraeéMoro MaTepuana.
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4.5. OOmasmikana OIICHUBAaHUS PE3yJbTATOB TEKYIIETO KOHTPOJISA
YCIIEBAEMOCTH M TIPOMEXYTOYHOM aTTecTauu o0ydaromuxcs ¢ mpuMenearnem bPC

ECTS
Hrorosasn T bunapuas | ]
0a/uIbHas OllEeHKA PAHIUHOMHAN CHETEMA cucTeMa wnomnoii | /1'% Dunapnoi
95-100 O MO A P/ Passed
85-94 B P/ Passed
75-84 Xoporo 3a4TeHO C P/ Passed
65-74 D P/ Passed
55-64 VY 10BJIETBOPUTEIIBHO E P/ Passed
0-54 HeynoBiieTBOpUTEIBLHO He 3auTeno F F/Failed

CootHomienue 0auioB 32  TEKYIIMH  KOHTPOJb  YCIIEBAEMOCTH U
MPOMEKYTOUHYIO ATTECTAIMIO, & TAKKE MOBTOPHYIO MTPOMEKYTOUHYIO aTTECTALUIO:

MakcumanbHast cymma | MakcumaibHas MaxkcumanbHas MakcumanbHas
0aJLIIOB 3a TEKyLIU cymmMma 0ajioB 3a UTOTOBast cymMa 0asioB 3a
KOHTPOJIb MIPOMEKYTOUHYIO OayTbHAs MMOBTOPHYIO
yCIIeBaEMOCTH aTTECTalUI0 OIICHKA MIPOMEKYTOUHYIO
aTTECTallUI0
60 GaioB 40 GanoB 100 6amioB 100 6aioB

5. (I)OpMI)l aTTeCTallui, TUIIOBLIC OLICHOYHbLIC MaTePHUAJIbI AJd TCKYIIEI 0
KOHTPOJIA YCIIEBACMOCTH oﬁyqamumxca, KPHUTEPHUH U IIKAJbI OHCHUBAHUSA
10 KOHTPOJBbHBIM TOYKaM

5.1. B xozxe peanuzanuy AUCHUILUIMHBIMCIIONB3YIOTCS CIAEAYIOIHE (POPMBbI
TEKYIIIEr0 KOHTPOJISI YCHEBAEMOCTH oOydaromuxcs (B TOM YHCIE, 3aJaHUsi K

KOHTPOJIbHBIM TO‘IKaM)Z

T — TectupoBanue, IIK3 — mpaktudeckne KOHTpoJIbHbIE 3anaHusd, 1113 —
1po(heCCUOHATIbHO-UCCIIEI0BATEIBCKHUE 3aIaHUSI.

Temal. O0mas xapakTepucTHKa METOI0B M MO/ eJIeil MPOrHO3UPOBAHMS
BPEMEHHBIX PHA/IOB

IIK3 no meme 1:

1. CrenepupoBaTh BpEMEHHON psiJl B excel, a Takke C MOMOIIBIO SI3BIKOB R,
python Mojeh KOTOPOTO UMEET CIETY IO BU/
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v, =10+10¢ - 3¢* +¢, - 0.5¢,_, +0.3¢,_;
t €[1,100]
e: N(0,3)

Tema 2. IIpenodpadoTka BpeMEHHBIX PSIA0B

1IIK3 no meme 2
1. Kakumu cBolicTBaMHu 00J1a1aeT MOJIENIb BPEMEHHOTO Psijia, €CIIU €€

KOppeJiorpaMMa aBTOKOPPEISIIMOHHON (PYHKITUN UMEET BUJT

Series y1

08

Lag

[IpoBepuTh cTAlIMOHAPHOCTH BPEMEHHOTO PAZIA N0 CTATUCTUYECKAM
KPUTEPUSIM

t y(t)

1 25,17

25,14

23,55

25,74

24,66

25,57

24,00

24,01

O| 0| Q| O | B~ W

24,27




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

Tema 3. IIpocThie MeTOABI MPOTHO3UPOBAHUA BPEMEHHBIX PS/I0B

IIU3 no meme3s.

1. Pemmth 3a1auy MpOTHO3MPOBAHKS BPEMEHHOTO psijia aus_airpassengers ¢
MOMOIIbI0 HAauBHBIX Mojenel. [Iporno3upoBanne BoIMONMHUTH HAa 10 maros. IIpu
MIPOTHO3UPOBAHUM HCIIONBK30BaTh s3bIK R. HabGop maHHBIX B3ATh B OMOIMOTEKE
fpp3. JlanHbIil BpeMEHHOU Psii COMEPKHUT OOIee KOTMYECTBO aBHANACCAXHPOB B
ron (B MWUIMOHAX), BKJIIOYAs NACCAXXUPOB BHYTPEHHHX W MEXKIYHAPOJHBIX

BO3JYIIHBIX CYJOB aBHUANEPEBO3YMKOB, 3apETUCTPUPOBAHHBIX B ABCTpaiuu, 3a
1970-2016 roasl.

Tema 4. MeToasbl criiakuBaHus BpeMEHHbIX PS/I0B

Tecmosvie 3a0anusi:

3aoanue 3aKkpvimoz2o muna ¢ blOOPOM 00HO20 NPABUILHO20 OMeEema U3
HEeCKONbKUX 8APUAHMOE NPEOIONCEHHDIX.
1 .BHUMAaTENBHO MPOYNTATH TEKCT 3a/1aHMSI U IIOHATh, YTO B KAYECTBE OTBETA
OKHJAETCS OJIMH MPABUJIbHBIN OTBET U3 MPEUIOAKEHHBIX BAPUAHTOB.
2. BHuMaTenbHO MPOYUTATh MPEAIOKEHHBIE BAPUAHTHI OTBETA.
3. BoiOparb 0JuH NpaBUIIbHBINA OTBET.
4. 3anucaTh TOJIBKO HOMepa (WM OYKBbI) BBIOPAaHHOI'O BapuaHTa OTBETA
(manpumep, 1 4 wu A T).
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1. Ykaxxute Kakoi mapaMmeTp UCIOIb3yeTcsl B QUIBTPE MPOCTOTO
AKCIOHEHIMATIBLHOTO CTaKUBaHU(BEIOEPUTE OJIUH MPABUIIBHBIN OTBET.
OO6ocHyiiTe CBOI BBHIOOD)

a) pa3Mep OKHa;

b) anbda;
c) Oera;
d) ramwma;
€) TICH.

3aoanue 3aKkpvimo2o muna ¢ 86160poM HECKObKUX NPABUNbHbIX OMEemo8
U3 HECKOTILKUX 8APUAHTNOE NPEONOIHCEHHDBIX.
1 .BHUMAaTENhHO MPOYNTATH TEKCT 3a/IaHMS M TIOHATH, YTO B KQUECTBE OTBETA
OKHJIAETCSl HECKOJIBKOIPABUIIBHBIX OTBETOB M3 NPEIJIOKCHHBIX BApUAHTOB.
2. BHuMaTenpHO MPOYNTATh MPEIIOKCHHBIC BAPHAHTHI OTBETA.
3. BeiOpaTh HECKOJIBKO MPABUIIHHBIX OTBETOB.
4. 3anmcath TONBKO HOMEpa (Miau OYKBBI) BHIOpAaHHBIX BapHAHTOB OTBETA
(manmpumep, 1 4 umu A T).

2.Kakumu cBoiicTBamMu 001agaeT GUIbTP MPOCTOTO IKCIOHECHIIMATBLHOTO
CrilaXXuBaHuA?(BbIOEpPUTE BCE MPABUIIbHBIE OTBETHI)

a) BPEMEHHOM PsIJi CYMTAETCS CTAIIMOHAPHBIM. TpEHT OTCYTCTBYET;

b) npu omnpeneneHUHd CriIaKEHHOIO 3HAYEHUS YYHUTHIBAIOTCS BCE
IpeIbIIyIIMe YPOBHH BPEMEHHOTO Psfa;

C) BeC KaXIOro MPEIbIIyIIero 3HAYCHHUS YPOBHS BPEMEHHOTO psia
MeEHbIIIe Ha BeanuuHy o 1-a) ;

d) Bec KaXIOoro MpembIIyIIero 3HAYCHHUS YPOBHS BPEMEHHOTO psia
MEHBIIIC Ha BEJIMYUHY O

€) MPOTHO3MPYEMOE 3HAYCHHE YPOBHS BPEMEHHOTO psia 3aBUCHT OT
napameTpa GuibTpa.

3. Kakumu cBolicTBaMu 001a1aeT GUILTP MPOCTOTO CKOJIB3SIIETO
cpeanero?(BpIOEpUTE BCE MPABUIBHBIE OTBETHI)

a) CriaXMBaHHe MPOU3BOJUTCS Ha LICHTP OKHA CIIIaKUBaHUS;

b) kaxxmoe HaOJI0ICHHE UMEET ITOCTOSHHBIN BEC;

C) Bce HAaOIOJIEHUS 3aBUCUT OT €0 MOJIOKEHUS B OKHE (PHIIbTpa;

d) bunbTp HE TMO3BOJAET BBIYUCIUTH 3HAYEHHSA IS TEPBBIX WU
MOCJIETHUX 3HAYEHUI BPEMEHHOTO PsIIa;

€) CrUIa)KMBaHWE MPOU3BOJUTCS HA NPaBbId Kpail puiibTpa.

IIK3 no meme4.

JUiss  BpeMeHHOro psifia, 3aAaHHOrO0 TaOJWYHO BBINOJIHUTH  3aJauy
HKCIOHEHIIMATIBHOTO CIIIaKMBaHUs ¢ noMolibio guibrpa SES. 3agady pemurs ¢
UCIIOJIb30BAaHUEM HAJACTPOMKM AHalu3 JaHHBIX B €xcel, a Takke ¢ MOMOUIbIO
Rstudio.
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t Y(t)

1 140,58

2 126,18

3 136,92

4 144,03

5 149,14

6 120,36

7 115,87

8 128,75

9 154,18

10 115,75

11 105,61

12 123,94

13 113,32

14 119,84

15 106,37

16 116,98

17 129,05

18 120,23

19 111,05

20 121,24

21 139,67

22 113,45

23 159,48

24 145,98

25 114,14

Tema 5. Ce3onnble cocraBasomue. CrnekTpajbHbId aHAJU3
BPEMEHHBIX PA/I0B
1IK3 no meme5.
1. Hcnonws3oBath bunbTp TPOWHOTO AKCIIOHEHIMAIBHOTO

CIVIQXKUBAHUS U1 BDEMEHHOTO PsAJia, UMEIOLIEr0 BU
KBapTaJj y
1 5,399536
2 3,544634
3 4,488515
4 7,152947
5 9,3967
6 10,96627
7 1,132825
8 5,131638
9 11,19005
10 7,626599
11 5,819592
12 4,519135
13 7,306178
14 9,844741
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15

5,852986

16

3,364138

[Ipu pemenun 3aga4m MCIOJIB30BATH JIMCT TpOrHO3a excel, dyHKmum

ETS, HW.

Tema 6. Moaesin aBTOperpeccu M CKOJIb3MI1LEr0 CPeIHero

IIK3 no memeo@.

2. lunamuka HaceneHuss MOCKBBI IIpeJicTaBIeHa TaOIuIei

T'ox Hacesienue, ThIC. 4eJIOBEK
1871 602,00
1882 753,50
1897 1038,60
1902 1092,40
1912 1617,70
1917 1854,40
1920 1027,30
1923 1542,90
1926 2025,90
1939 4137,00
1959 5085,60
1970 7061,00
1979 7931,60
1989 8875,60
2002 10382,80
2003 10386,90
2004 10535,68
2005 10726,43
2006 10923,76
2007 11091,43
2008 11186,85
2009 11281,63
2010 11503,50
2011 11776,76
2012 11612,90
2013 11979,53
2014 12108,26
2015 12197,60
2016 12330,13

23



2017 12380,66
2018 12506,66
2019 12615,28
2020 12678,08
2021 13010,11
2022 13015,13
2023 13104,18

Pemmts 3a1auy npOrHo3upoBaHus Ha AECATH JIET Pa3IMYHBIMUA METOJAMH.
CpaBHUTH pe3yIabTaThl TPOTHO3ZUPOBAHUS

Tema 7. [unamuueckue wmojaenau. IIporHo3upoBaHue ¢ MNOMOLIBIO
HEHPOHHBIX ceTel

Tecmoegvle 3a0anusi:
1. B kakom ciydae HUCIOJB3YIOTCS METOJbl 3KCHEPTHOIO Ompoca Mpu
pEIICHUH 3a7a4 MPOTHO3UPOBaHUs? (BEIOEPUTE BCE BO3MOKHBIE OTBETHI)

a) OTCYTCTBYIOT PETPOCIECKTHUBHBIC IaHHbIC;

b) BBITIOTHSAETCS TOJATOCPOUHBIN MPOTHO3;

C) TOPU3OHT MPOTHO3a OOJIbIIE YEM MEPUO PETPOCTICKIUY;
d) OTCYTCTBYIOT BBICOKOIPO(ECCUOHAIBHBIE IKCIIEPTHI;

€) aHATUTUYECKUE MOJIEIb CIOXKHBI /ISl TOCTPOCHUSI.

2. PanroBas Ta0iauia UMeeT BUI

AJIbTEpHAaTUBA Al A2 A3 A4 AS
Oxcrept 1 1 3 2 4 5
Oxcnepr 2 2 1 3 5 4
Okcnept 3 1,5 1,5 3 4 5
Oxcnept 4 2,5 1 2,5 4,5 4,5
DKCIepT 5 3 2 1 5 4

VYkaxkute HOMEp Jyuiied anbTepHaTUBB. Homep ykazaTe uudpoi,
Harpumep, | wim 2 u T.1.

ITHU3 no meme?7.
Tecmoevie 3a0aHUA:
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1. Moens BpeMEHHOTO PsAfa UMEET B
Y, =by+ay,_ +bx,

YKaxXuTe BUJI MOJETH, KOTOPOH COOTBETCTBYET 3TO YPABHEHUE
(BpIOEpUTE MPABUIIbHBIN OTBET)

a) OTCYTCTBYIOT PETPOCIICKTHUBHBIC JAHHBIC;

b) BBIMIOAHSETCS TOATOCPOUHBIN MPOTHO3;

C) TOPU3OHT MPOrHO3a OOJIBILIE YEM MEPUO PETPOCIICKIUY;
d) OTCYTCTBYIOT BBICOKOTIPO(ECCHOHAIBHBIE KCTIEPTHI;

€) aHATUTUYECKUE MOJIENb CIOXKHBI JJI TOCTPOCHHUS.

2. Breibepure TecT Ha KOUHTErpanuio (BbIOpaTh OJWH BapUaHT
OTBETOB)
a) Tecr Moxancena;
a) Tect omHuOyca;
b) Tect XKapxke-bepe;
c) Tecr Juku-®Oynnepa;
d) Pacmmpennsiii Tect Juku-Oymiepa.

IIU3 no meme 7

[IporHo3upoBanrue C TOMOIIBID HEHpPOHHBIX ceTed. Mccnemyiite HaAOOp
naHHbBIX electricity.txt. JlaHHbINM (aitn MOXHO 3arpy3uTh C PEMO3UTOPHS
nocraBmka Ha GitHubhttps://github.com/laiguokun/multivariate-time-series-
data/raw/master/electricity/electricity.txt. [lpu pemeHun 3amayum MCHOJIb30BATH
pekomenaanuu O.Hunbcen. IlpakThueckuil aHamu3 BpPEMEHHBIX PAJIOB:
IPOTHO3MPOBAHUE CO CTAaTHUCTHKOW M MalluHHOE oOydeHwe. Martepuan 1o
JTAHHOU KHUTE MOKHO cKayarhb o azipecy:
http://www.williamspublishing.com/Books/978-5-907365-04-9.html

HaumenoBanue MakcumanbHoOe Koaddurment Beca Pesynbrar
KOHTPOJIbHOM TOUKH | KOJMYECTBO OAJIJIOB | KOHTPOJIBHOW TOYKU KOHTPOJIbHOM TOYKH,
3a paboTy B paMKax YYaCTBYIOIIH B
KT, xoTopoe moxer dbopMupoBaHUU
HaOpaTh CTYJEHT HUTOTOBOM OAJLITEHOM

OLICHKH TI0 TUCIUILIIHE
(oTpaxkaeTcs B KypHaje

BPC & CJI0)
KT-1 100 0,05 5

KT -2 100 0,05 5

KT-3 100 0,05 5

KT -4 100 0,1 10

KT-5 100 0,1 10

KT -6 100 0,1 10
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KT -7 100 0,15 15

Hroro: X 0,6 60

dopmyna pacyera pe3ysibTaTa KOHTPOJIbHOM TOUYKH:
Pesynbrar koHTponbHOU Touku = KommyecTBo O6aiwioB 3a paboty B pamkax KT X
KoaddummenT Beca KOHTPOILHON TOYKH.

5.3.DopMBbI TEKYIIETO KOHTPOJIS yCIieBaeMOCTH o0yuaronuxcs B pamkax KTu
TUTIOBBIC OLICHOYHBIE MaTEepPHUAIbI:

KT-1
Tema 1.
Ipaxmuueckoe koumpoavHoe 3aoanue (11K3).

KT-2
Tema 2.
Ilpocheccuonanvro-uccneoosamenvckoe 3aoanue (I1H3).

KT-3
Tema 3.
Ipodeccuonanvro-uccinedosamenvckoe zaoanue (I1H13).

KT-4
Tema 4.
Ipodeccuonanvro-uccnedosamenvckoe zaoanue (I1H3).

KT-5
Tema 5.
Ipaxmuueckoe koumpoavhoe zadanue (11K3).

KT-6
Tema 6.
Ipaxmuueckoe koumpoavnoe zaoanue (11K3).

KT-7

Tema 7.

Tecmuposarue.

Ilpoeccuonanvro-uccreoosamenvckoe 3adanue (I11H3).

Jlist kakmod (OPMBITEKYIIIETO KOHTPOJS YCIIEBAEMOCTU OOyYaroluxcsl B
pamkax KTompeneneHsl KpuTeprun OLICHUBAHUS PE3YIbTATOB BBITIOJHECHUS 3aJaHUS.

1. Kpumepuu oyenusanus mecmupo8aHus:

| Kpurepuu ouenku | Jnana3oH | Onucanue Kpurepus
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0aJI0B

Konuuecmeo npasulbHvlx omeemoes

0 Mmenee 55%

5 Konuuwecmeo npzzewzbﬂbzgc omeemos om

Konuuecmeso 33% 00 64%
S 50 Konuuecmeo npasunvuvix omseemos om

OO 65% 0o 74%
75 Konuuecmeo npasunvrvix omeemos om

75% 00 84%
100 Konuuecmeo npasunvuvix omeemos om

85% 0o 100%

HTOoro MakCUMaJILHO: 100

2. Kpumepuu oyenusanus I11K3:

Kpurepuu ouenku Jluanason Onucanue Kputepust
OaoB
Jlemanvhoe, nociedosamenvroe
41-70 onucanue 8cex NOHAMUU Ha npumepe
Cooepoicanue u 8bIOPAHHOT CUCTNEMDbL
packpuvlmue 21-40 llogepxnocmuoe onucanue 6e3 npuesa3Ku
8blOPAHHBIX NOHAMUL K 8blOPAHHOU cucmeme
0-20 llonamus packpvimol MUHUMATLHO UU
He PACKPbIMbl 808CE
30 Konuuecmeo gvinonnennvix 3a0anuil
om 85% 0o 100%
Konuuecmeo -
B INOTHCHHBLY It Konuuecmeo vinonnennvix 3a0anui
. om 55% 0o 84%
3a0aHUl ”
0 Konuuecmeo svinonnennvix 3a0anuii
Mmenee 5%
HToro MmakcMMaJibHO: 100

3. Kpumepuu oyenusanus I1H13:

Kpurepun ouenku Jlnanason Onucanue Kkpurepus
0aJJIoB
lemanvnoe, nocnedosamenvroe
31-50 onucanue 8cex NOHAMuUL Ha npumepe
Cooeporcanue u 8bIOPAHHOT CUCTNEMbL
packpvimue 16-30 Ilosepxnocmuoe onucanue 6e3 npues3Ku
8bIOPAHHBIX NOHAMUL K 8bIOPAHHOU cucmeme
0-15 Tonamus packpvimosl MUHUMATLHO UU

He pacKpbvlimbvl 606ce
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16-20 Ilpeocmaesnennas ungopmayus
NOOMBEPHCOEHA CCOLLIKAMU HA
Jlocmoseprnocmo u
aAKmyaibHOCMb UCTOHHUKY
7l
L go vayu 0-15 Ilpeocmaenennas ungopmayusi
P YACMUYHO NOOMBEPHCOEHA CCLLIKAMU
HA UCMOYHUKU UTU HE NOOMBEPIHCOCHA
Konuuecmeo 30 Konuuecmeo svinoanennvix 3a0anuil
1
om 85% oo 100%
B8bINOJIHEHHbIX z
SO /5 Konuuecmeo gvinosinennvix 3a0anuil
om 55% 0o 84%
Konuuecmeo évinonnentvix 3a0anuil
0 [0)
Mmenee 55%
| W TOro MakcCuMajbHO: 100

5.5. Onucanue JAONMOJHUTEJbHBIX MaTepHaJOB H 000PYAOBaHUS,
HeOOXOAMMBIX  JUUIS  BBINOJHEHHsI  TNPOBEPOUYHBIX  3adaHMid  (npu
Heobxo0umocmu).

Jns pemenust 3amad otkpeiToro tuma (keicos, [IK3, TIM3), TectoBbix
3aJJaHUil CTYJIEHTY pa3pelacTcsl HCIOJIb30BAHUE KaJbKYJATOpa; MpoTrpamMM i
paboThl C ANEKTPOHHBIMU TabJMUAMHU Uil 00pabOTKH, aHaIM3a M BU3yaIH3alUuU
JTaHHBIX. J{7s pemenus 3a1ad MpOorHO3UPOBAHUS HCIIOIb30BaTh MHTETPHUPOBAHHBIC
cpencTBa pa3paboTku Ha si3blkax R, python, cratuctuueckue npunoxenus JASP,
jamovi, opuCHbIE TPUIIOKEHHUS.

6. ®opMbI NPOMEKYTOYHON ATTECTANNMH, KPUTEPUHU U HIKAJIA OLleHHBAaHMS,
THIIOBbIE OIleHOYHbIEe MATEPHUAJIBI 110 TUCHUILITHHE

6.1. IIpomexyTouyHast aTTecTaIis IPOBOIUTCS B (hopMe IK3aMeHa.

Dk3aMeH moBOAUTCS B ycTHOM ¢dopme. OOywaromuiics Moxy4daeT
HK3aMEHAIIMOHHBIM OWJIET C BapUaHTOM 3aJaHus pa3IM4yHOro TUna. Peiienue
3amaun oopmisercss B Bujie otuera. [locne pemieHus 3a1auyud npou3BOIUTCS €0
3amuTa. B xo/e 3amuThl HEOOXOUMO MPEJACTABUTH OTBETHI B MUCHMEHHOM BUJIE,
NoApOOHO HM3JI0KHUB XOJ BBINOJIHEHUS 3aJaHus, CHAeJlaThb BbIBOJBI (IIpHU
HEOOXOIUMOCTH).

[Ipu peanuzanuu npomexytounoi arrectaiuu B D0/JJOT Moryt ObITH
UCIOJIb30BaHbl cienyromue Gopmel: yectHo B JIOT - B dopme 0OOCHOBAHHBIX
OTBETOB Ha 3aJaHus pasznuyHoro Ttuna; nucbmMeHHo B CJJO - B ¢opme
MUCHbMEHHOTO PEIICHUS 3aJaHui pa3nuyHoro tuma; tectupoBanue B CHO. [dns
TECTUPOBAHUS UCIOJIb3yeTcsl OaHK BOMPOCOB, pa3pabOTaHHBIN M pa3MEIIeHHBINH B

CHaO.

28



6.2. TunoBbIe OIIEHOYHbIE MATEPHAIIBI TPOMEKYTOUYHON aTTECTALINH.

Bonpocwi 0151 N0O20MOBKU K IK3AMEHY .

1. JlaTe ompenenenue «oporHo3upoBaHuioy». CHoOpMyIMpoBaTh CYIIHOCTh
Y COJIEP/KAHHUE COLMAIBHO-3KOHOMUYECKOTO IPOrHO3UPOBAHMSL.

2. HaszBarb BuAbI U Ha3HaueHHE MPOTHO30B. CHOPMYIUPOBATH MPUHIIMUIIBI

COLMAJIbHO-YKOHOMUYECKOTO IPOTHO3UPOBAHMUSL.

Jatb kiaccu(puKanuo METO10B IPOrHO3UPOBAHMSL.

JlaTh olpeiesIeHne U ONPEIEIUTh TUIIOJOTHIO BPEMEHHBIX PSIIOB.

IIpuBectn Monenu BpeMEHHBIX pAnoB. CoOCTaBISIONME MOJEIH

BPEMEHHBIX PsA0B. OCHOBHBIE XapPAaKTEPUCTUKU BPEMEHHBIX PSIJIOB.

6. Jlatp omnpenenenue  Kopperorpammbl.  OOBSCHUTHP  OCOOCHHOCTH
ABTOKOPPETSIIMOHHOM M YacCTHOW aBTOKOPPEISIITUOHHONW —(DYHKITHH.
[Toctpouts koppenorpammsl B R.

7. JlaTb ompeneneHHe CTAaUMOHAPHOCTHM BPEMEHHBIX psAnoB. lIpuBectn
CBONCTBA CTAallMOHAPHOCTH.

8. OOBSCHUTH HA3HAYEHHWE U OPraHU3alMI0 MPeaoOpabOTKU BPEMEHHBIX
PSAZIOB U BBISIBJICHUS aHOMAJIUH.

9. llpuBectu  kputepun  craunoHapHoctu Jlbtomnra-bokca, A0OGe.
IIpuBectn mpumep pacyera nokasareiaei CTallMOHAPHOCTH.

10.IIpuBectn KpUTEpUHU CTallMOHAPHOCTH CEpHi, KpUTEPUU
craunoHapHoctu  ®Pocrepa-Crroapra, [Jduku-Oymiepa. BbInoaHUTH
IIPOBEPKY CTALlMOHAPHOCTU BPEMEHHOTO psifia Ha IIPUMEPE.

11./latiTe  XapakTepucCTUKy OOIIEH OpraHu3aly pemieHus  3aaad
OPOrHO3UPOBAaHMUS BpeMEHHbIX psaoB B R. HasBate Oubnmorexku u
ucnonpzyemble  (pynkuuu. IlpuBecTn mnpumep pemieHUs 3agadu
IIPOTHO3UPOBAHUS.

12. JlaTb XapakTEpUCTHKY IMPOCTBIX METOJOB IPOTHO3UPOBAHUSA, METOAA
JBYX TOYEK, METOJIa TPYNIIOBBIX CpeHUX ToueK. [IpuBecT npumepsi.
13.J]latb ~ XapakTepUCTHKYy HAa3HAYEHHUs W  COJEpkKaHUA  METOIOB
VHTEPIOJISLUH. OOBIICHUTH CYIIHOCTb KYCOYHO-JINHEMHOU
VHTEPIOIALUU. OxapakTepHu3oBaTh U IIPUBECTH IpuMep

IIPOrHO3UPOBAHMS C IOMOLIBI0 KAHOHUYECKOIO ITOJIMHOMA.

14./1aTp XapaKTepUCTUKY HWHTEPHOJSALMOHHBIX IOJMHOMOB Jlarpawxa u
HproToHa 1 IpuBeCTH NPUMEPHI UX MCIIOIb30BAHMUS.

15./latb  OOmIy0  XapaKTEpPUCTUKYy MPOTHO3WPOBAHHS HAa  OCHOBE
nokazateneid nuHaMuKd. OmnpenenuTh MOHATUS Oa3UCHBIX U ILIETHBIX
nokasarenen. [Ipusectu npumepsl.

16.J]latb  XapakTepUCTUKY METONOB IIPOTHO3UPOBAHUS HA OCHOBE
nokasarened auHamuku. Onmcate W HAWTU  pasivuMs  MEXKIY
IIPOTHO3UPOBAHUEM C IOMOLIBIO CPEJHEro0 IMPUPOCTAa U C IOMOIIBIO
cpeaHero ko3¢ duireHTa pocra.

kW

29



17.]1ath XapakTepUCTUKy METOJOB MPOTHO3UPOBAHHWE HA OCHOBE KPUBBIX
pocra. IlpuBecTn nmpuMepbl NOJIMHOMHUAIBHBIE MOJEIU U MOJIEIEH C
HACBILICHUEM.

18./1aTp XapaKTEpPUCTUKY JIMHEMHOW W HEIMHEMHOW perpeccusd. Onucarb
Opra”Hu3anuIo JIMHEeapu3anuu HEJIMHEWHBIX MOJENEN.
[IponeMOHCTpUpPOBATh HCIIOJIB30BAHUE PETPECCHUOHHBIX Mojeien B R
JUISl TPOTHO3UPOBAHUSL.

19. TIponeMOHCTpUPOBATh HCHOJB30BAHUE PETPECCUOHHBIX MOJEIEH B
JASP njis nporHo3upoBaHus.

20. Cpenatp 0030p METOJAOB M HHCTPYMEHTOB OLIGHKM KadyecTBa
IIOCTPOCHHBIX PETrPECCHOHHBIX Mozeneil. [IpuBecTn mnpumMepsl HX
MCIIOJIb30BaHUsA B R.

21.Caenatb  0030p METOJOB W HMHCTPYMEHTOB OIICHKH KadecTBa
MIOCTPOEHHBIX PETPECCHOHHBIX Moaener. [IpuBectn mnpumepsl ux
ucnosnib3oBanuss B JASP. JlaTb XapaKTEpUCTHUKY  BIMATEIbHBIX
HAOJIIOICHUI.

22. [laTh ompeneneHue MOHATUS «criiaxkuBanue». Crnenatb 0030p METOI0B
CIUIAKMBAHUS.

23.0Oxapaktepu3oBarh JuHENHHbIE GUILTPbl. OOBSICHUTH CYLIHOCTh METOJIA
CKoJp3sitero cpennero. Ilpumenuts ¢GyHkIMM sma, ma B R s
peneHus 3aaa4 CIUIAKUBAHUA. OOBIICHUTH OpraHU3aLHI0
UCIIOJIb30BaHUsl HAJICTPOMKH «AHANIW3 JAHHBIX» MPU PELICHUH 3a0a4u
CIUIAKUBAHUS.

24.O0BSICHUTD, KOTJa MOJXKET MCIIOJIBL30BAaThCA B3BEIIEHHOE CIIIAKUBAaHUE.
[IpuBecTn mnOpuMepsl MOJIMHOMHUAIBHBIX MOJEJIEH  Crila)KWBaHUS.
OOBICHUTH CYIIECTBO MOHITHS «KpaeBbIe YOPEKTHI.

25. JlaTh XapakTepUCTHUKY aJallTUBHBIX METO/OB CriIakuBaHUsl. OObSICHUTD
CYyIIHOCTb METOAA JSKCIOHCHIMAJIBHOTO CriiakuBaHus. [Ipusectn
MPUMEP MCIMOJIb30BAHUS HAJICTPOUKN «AHAJIU3 TAHHBIX» MPU PEIICHUU
3a/1a4M SKCITOHEHIIMAIBHOTO CTJIAKUBAHUS.

26./latp  oOmryro xapakrepuctuky ¢ynkuuu ets. CdopMynnpoBath
KJacCu(UKAMOHHBIE  TMPU3HAKU  MOJENEH  HKCIOHEHIUAIbHOTO
crinaxuBanus. [IpuBectu mpumepsl ucnonb3oBanus GyHKIUH B R.

27. OXapaKkTepu30BaTh COJEPHKAHUE METOJOB CIIIAKUBAHUA MPU HATUIUU
Tpenga. Onucate meros bpayna-Maiiepa. [IpuBecTu npumep pemieHus
3aJlauM crila)kuBaHus B R.

28. JlaTp XapaKTEpHUCTHUKY MOJENel CriaxkuBaHus XoJibTa, XOJbTa-
Buntepca. IlpuBectu mpumep ucrnonb3oBanusi ¢yHkuun HoltWinters.
JlaTh XapaKTepUCTUKY PE3YJIbTATOB BHITIOJIHCHUS (PYHKITUH.

29. JlaTp XapakTEpUCTHUKY METOJA CIJIAXKUBAHUSA C YYETOM TPEH]-
LHUKJIMYECKON cocTaBistomeil. HazoBure srtambl BbIIECICHHE CE30HHOM
COCTaBIISAIOIIEH © TmOCTpoeHUs: TpeHaa. OOBIACHUTE OCOOCHHOCTHU
aJUTUBHON W MYJbTUILNIMKATUBHOU Mojenen. IlpuBenure mnpumep
ucroib3oBaHus GyHkiusa decompose.
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30.00bsicHUTEe, KaK MOKHO OIPENENUTh MEePUOJ CE30HHBIX KOJeOaHUl C
HOMOILBIO KOPPEIOrPAMMBI, IEPUOJOTPAMMBI U CIIEKTPOrPAMMABI.

31. JlaiiTe XapakTepHCTUKY HCIOIb30BaHus psaga Pypbe NpU BBISBICHUU
CEe30HHOM  cocraBiswomen.  IIpomeMoHCcTpupyiTe  OpraHU3aLMIO
UCII0JIb30BaHUs HaACTpoiiku excel «Ananusz Oypbey.

32. OnumuTe oOpraHU3alMi0 UCTIOIb30BaHUs (PUKTUBHBIX EPEMEHHBIX MPHU
pEelIeHNH 3a7a4yd MPOTHO3UPOBAHUS B CiIyyae HaJIU4YUs CE30HHOMN
COCTaBJISIONICH.

33. Oxapakrepusyiite moaeiab AP(1). Cnenalite 0630p CBOMCTB MOJIETH.

34. Oxapaxrepusyiite mogenu AP(2), AP(p). Cnenaiite 0030p UX CBONCTB

35.0xapakrepusyiite mojmenu ckoiwssimero cpeanero CC(1), CC(q).
Cnenaiite 0030p UX CBOMCTB.

36. Oxapaxrtepusyiite monmenu APCC (ARMA). Cnemaiite 0030p ux

CBOWCTB.
37. JaiiTe oONIyr0 XapaKTEPUCTUKY HECTAIIMOHAPHBIX Mozeei. OObsiCHUTE
OCOOCHHOCTH  MOJIENIb ~ aBTOPErPECCUU -  MPOUHTErPUPOBAHHOTO

ckonp3siero cpennero APIICC (ARIMA) (p, q, k) — wmoxuens.
[IpuBeaute mnpumepsl uUCHOIL30BaHUA (QyHKIMU arima B R auda
MIPOTHO3UPOBAHUSI BDEMEHHBIX PSIO0B.

38. JlaiiTe XxapakTE€pUCTUKY AUHAMUYECKUX MOJEJIEH Ha MpUMEPE MOAEIeH
ADL.

39./JlaiiTe XapaKTEpUCTHKY MOHITUE KOWHTErpalid BPEMEHHBIX PSIIOB.
Kpureprun Ha KOMHTErpanMO BpEMEHHBIX PAI0OB

40.BexTopHast aBTOperpeccusi.

41.ARCH u GARH-mozaenu.

42.1IporHo3upoBaHue ¢ MOMOIILI0O HEUPOHHBIX CETEN

43.Prophet MmeTo1 IPOrHO3UPOBAHUS BPEMEHHBIX PSIAOB.

Tunoevie 3a0anus O IK3AMEHA.

1. IlpoBeputh CTalMOHAPHOCTH BPEMEHHOTO PsANA C IMOMOLIBIO KPUTEPUS
®ocrepa-CrroapraB  excel. C wucnonb3zoBanueM R, Python mnposepurs
CTAalMOHApHOCTh ¢ momomibio kputepus Huku-Oymnepa, KPSS u Jlstounra-
bokca. IlocTtpouTh KOppenorpaMmbl  aBTOKOPPEJSIUMOHHOWM W YaCTHOWU
aBTOKOPPEAIMOHHON (QyHKIMH. PemuTe 3amauy NpOrHO3UPOBAHMS Ha TSATh
1I1aroB, WCIIOJIb3YS JKCITOHCHIIMAIIBHOE CIUIQ)KUBaHUE 151 METO]I
ARIMA Busyanu3upoBaTh JaHHble C moMmouipio QyHkiuu gg tsdisplay,
WCIIOJb3Ys ONPSATHOE MMPOTPaMMHUPOBAHUE.

Jatsl OOBeM 30J10TOBATIOTHBIX 3aI1aCOB
26.12.2013 77,8
02.01.2014 77,1
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09.01.2014 78,9
16.01.2014 79,1
23.01.2014 82,7
30.01.2014 84,1
06.02.2014 84,3
13.02.2014 88

20.02.2014 86,7
27.02.2014 86,4
05.03.2014 84,6
12.03.2014 84,6
19.03.2014 84,8
26.03.2014 83,7
02.04.2014 83,6
09.04.2014 83,5
16.04.2014 83,2
23.04.2014 82,8
30.04.2014 82,7
07.05.2014 83,4
14.05.2014 82,7
21.05.2014 83,2
28.05.2014 85,4
04.06.2014 85,6
11.06.2014 86,2
18.06.2014 87,4
25.06.2014 87,9
02.07.2014 88,3
09.07.2014 89,2
16.07.2014 89,2
23.07.2014 88,9
30.07.2014 88,7
06.08.2014 89
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13.08.2014 89,6
20.08.2014 88,3
27.08.2014 88,8
03.09.2014 89,1
10.09.2014 90

17.09.2014 92,6
24.09.2014 94,3
01.10.2014 95,3
08.10.2014 98,3
15.10.2014 100,1
22.10.2014 105,2
29.10.2014 107,3
05.11.2014 112,8
12.11.2014 113,1
19.11.2014 113,9
26.11.2014 117,1
03.12.2014 121,6
10.12.2014 120,3
17.12.2014 119,8
24.12.2014 120,7
31.12.2014 124,5
07.01.2015 124,6

2. BpinmonHuTh pa3BeAbIBaTEIbHbIN aHaIN3 BpeMeHHOro psaa. [loctpouTsb
PETrPECCHOHHYIO0 MOJIEIIb, ONMCHIBAIOIIYI0 BPEMEHHOM PsA. JlaHHBIE XpaHATCS B
tabnuie. [Ipu mocTpoeHNH BpeMEHHOTO TPEHJa B KadyecTBe 0Aa30BOr0 YpOBHS

BbIOpaTh 1985 roa. Busyanmus3upoBaTh [JaHHBIE C TOMOLIBI (DYHKIIHH
ggtsdisplay.

Tox Yposens psjia

1985 8,8

1986 9,9

1987 8,7
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1988 11,3
1989 10,4
1990 10,9
1991 10,7
1992 10,9
1993 8,8

1994 11,4
1995 9,8

1996 13,9
1997 12,1
1998 14

1999 13,2
2000 15,6
2001 15,4
2002 14

2003 17,6
2004 154
2005 10,9
2006 17,5
2007 15

2008 18,5
2009 14,2
2010 14,9
2011 12,6
2012 15,2
2013 15,9
2014 14,4
2015 16,8
2016 18

2017 18,3
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2018 17
2019 18,8
2020 15,7
2021 15,1
2022 19,4

CnporHo3upoBaTh 3HAaY€HUWE YPOBHSI BpeMeHHoro psga ao 2026 ropa.
[Toctpouts moaens B R ¢ momomisio pynkmuu Im u ¢pynkmun tslm. Iloctpouts
MOJIeNIb ¢ MOMoIIb0 Onbnroreku statsmodels u merona ols Python. CpaBHUTB
pe3ynbTaThl. MccnemoBaTh KadyecTBO MOJAENM C TOMOINBIO TpaduyecKux

cpeactB. HMcnonb3oBarh 00yd4arollyl0 U TECTOBYIO BBIOOPKH.
pe3yNbTaThl PEIICHUs 3341 TPOTHO3UPOBAHUS APYTUMHU METOIAMHU.

CpaBHUTH

3. BoinonHUTh pa3BeAbIBaTENIbHBIN aHAIN3 BpeMEHHOTO0 psia. McciaenoBarh
BpeMeHHOU psn. [lanHbie xpaHsTcs B Tabnuie. BusyanusupoBaTh JaHHBIE C

nomoibplo QyHkiuu gg tsdisplay.

I'on Yposenn psiga
1985 8,8
1986 9,9
1987 8,7
1988 11,3
1989 10,4
1990 10,9
1991 10,7
1992 10,9
1993 8,8
1994 11,4
1995 9,8
1996 13,9
1997 12,1
1998 14
1999 13,2
2000 15,6
2001 15,4
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2002 14

2003 17,6
2004 15,4
2005 10,9
2006 17,5
2007 15

2008 18,5
2009 14,2
2010 14,9
2011 12,6
2012 15,2
2013 15,9
2014 14,4
2015 16,8
2016 18

2017 18,3
2018 17

2019 18,8
2020 15,7
2021 15,1
2022 19,4

BBIMOMHUTE CIUIAXXMBAaHUE BPEMEHHOTO psjia C TMOMOIIBI MOJENIU

9KCIIOHCHIHUAJIBHOI'O CriIaKHBaHHA C YUYCTOM TpCH/A.

Cnporao3upoBarb

3HaueHue ypoBHS psana Ha 2026 roxa. HMcmonp3oBaTh JUCT MPOTHO3A.
UcnonszoBate Monens ETS B R, a Takke ExponentialSmoothing B python.
3a1ath aTATUBHYIO MOJIENb CIIYYaitHOW COCTABJISIONIEH U aJINTUBHYIO MOJIEIb
TpeHaa. Mcnonp3oBaTh 00y4aronyo U TECTOBYIO BRIOOPKH.

CpaBHUTH pe3yJbTaThl PEIIEHUS 3a7a4d TMPOTHO3UPOBAHUS JAPYyTUMH

MCTOJaMHM.

Tumnosbie IMPOBCPOUYHBIC 3aJaHUA OJIsI CaMOIIOATIOTOBKH O6}"—I&IOHIGFOC5I K

IIPOMEKYTOYHOM aTTECTALINHN:
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TUII
3ATAHUS

CLIEHAPUU
BBITIOJTHEHUS

TUITOBBIE 3AJTAHUA

3amaHue 3aKphITOrO
THIIA C BEIOOPOM
OJIHOTO TIPABUIIBHOTO
OTBETa U3 HECKOJIbKUX
BapHaHTOB
MPEATI0KEHHBIX

1.BHEMaTETFHO IPOYUTATH TEKCT
3aJlaHus ¥ TIOHSTH, UTO B KAUeCTBE
OTBETA 0KHJIAETCS TOJIBKO OJUH U3
[IPEAJI0KEHHBIX BAPUAHTOB.

2. BHUMaTeIbHO NPOYUTATh
IIPEIOKEHHBIE BAPUAHTHI OTBETA.

3. BeIOpaTh OAMH BEpHBINA OTBET.

4. 3anrcaTh TOIBKO HOMEp (WK
OyKBY) BHIOPaHHOTO BapuaHTa
oTBeTa (Hanpumep, 3 wiu B).

1. UTO MOXHO OLIEHUTH C IOMOIIBIO
nH(opMaLMOHHOr0 KpuTepusi Akaiike?.

a)CTalMOHATEHOCTb;
b)HecTannoHapHOCTE;
C)KaueCTBO MOJICIIH;
d)Hannune anomanuii;

€) KpUTEPHH He IPUMEHAETCS IS aHaIu3a
BPEMEHHBIX PSIJIOB;

f) ommOKkm anmpokcUManyu MOJICIH;

2)KpUTEPHI TPUMEHSETCSI TOINBKO COBMECTHO C
kputepueM baiieca.

2 Mogaens ARIMA umeer Buz (1,1,3). Beidoepere
MPABUJIBHBIA OTBET

a). [IpouHTerpupoBanHas MOJEIb aBTOPETPECCHH
MEPBOTO MOPSAKA, CKOJB3AIIETO CPEAHETO TPETHEro
MOpAJIKA.

b). Mozesnp aBTOperpeccuu TpeThero nopsiaKa,
CKOJIB3AIIETO CPEJHETO EPBOro MopsiaKa.

¢). IlonuHOMMANIBHAS MOZENB B OCTATKAX.
d). Ce3oHHas aBTOpETpecCHOHHAs MOJIENb B OCTaTKAaX.

3.Kak Benet ces JOBEpUTENBHBINA HHTEPBAT
nporHo3a?

a) YMeHbIIaeTCs NP YBEIMUYCHUH JOBEPUTEIBEHON
BEPOSITHOCTH;

b) VYBenmumBaercs npu yBeITUUCHUN JOBEPUTEIHHON
BEPOSITHOCTH;

¢) HlupuHa 1OBEpUTEILHOTO HHTEpPBaja MOCTOSHHAS
HE3aBUCHMO OT UCIOJIB3YEMOT0 METO/1A;

d) Tlpu pemieHuu 3a1a4u MPOTHOZUPOBAHUS
JIOBEpUTEIIbHBIN HHTEPBAJI HE CTPOUTCSL.

3amaHue 3aKpBHITOrO
THUIIAa Ha YCTAHOBJICHUE
COOTBETCTBHSI

1.BHUMATENBHO POYUTATH TEKCT
3a7aHusI U TIOHATH, YTO B KAUECTBE
OTBETA OXKMIAIOTCS Maphl
3JIEMEHTOB.

2. BHUMaTenpHO poYnTaTh 062
CIHCKA: CIIUCOK | — BOIPOCHI,
yTBepK/IeHHs, PaKThl, MOHATHS 1
T.1.;

CIHCOK 2 — yTBEP)KACHHS, CBOHCTBA
00BEKTOB H T.II.

3. CorocTaBUTh 3JIEMEHTHI CITMCKA

1. YcTaHOBHUTE COOTBETCTBUE MEKIY KPUTEPUSIMHU U
pelIaeMbIMH 331a9aMH.

)Kpurepuii J{nkku-
Oynnepa

a) —TIpoBepKa TMIT0TE3bI O
HaJIMYUH €AMHUYHBIX
KOpHel;

b) mposepka DS-
CTallMOHAPHOCTH

2)Kputepuit KPSS  |a) —mpoBepka ypoBHeBoit TS
CTallMOHAPHOCTH
b) nposepka TpeH-

CTalIMOHAPHOCTHU

3) Kpurepuit C) IpoBEpKa CTAIIMOHAPHOCTH
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1 ¢ a;eMeHTaMu CcriMcKa 2,
c(hopMHUPOBATH MAPHI JICMECHTOB.

4. 3anucaTh nomapHo OyKBBI U
mudpsl (B 3aBUCUMOCTHU OT
3a7laHusl) BAPHAHTOB OTBETA
(manpumep, Al nin b4).

JIrronnra-bokca

BPEMEHHOTO psja

2. YcTraHOBUTE COOTBETCTBUE MEXK]TY MTApaMETPOB
ARIMA u ero HazHaueHHUEM.

IMapamertp Ha3nauenue

p [Topsinok aBTOperpeccuu

d Iopspok MHTErpUPOBAHUS
ITopsnox CKOJIB3S1IETO

4 CpeIHEro

P Hopsmox“ aBTOperpeccHi
CE30HHOU COCTABJIAIOLIEH

[T] [lepuon 5 CE30HHOU
COCTaBIIIONIEH

3amaHue 3aKpBITOrO
THUTIA C BELIOOPOM
HECKOJIBKUX
MIPaBUIIBHBIX OTBETOB
U3 HECKOJIBKHUX
BapHaHTOB
MPEATI0KEHHBIX

1.BHUMaTENBHO IPOYUTATE TEKCT
3a/laHUs U MIOHATh, YTO B KAYECTBE
OTBETA 0XKUAETCSI HECKOJIBKO
IIPaBUWIBHBIX OTBETOB U3
IIPEAJI0KEHHBIX BADUAHTOB.

2. BHUMaTenpHO MPOYUTATh
MPEAIOKEHHbIE BapUAHThHI OTBETA.

3. BeIOpaTh HECKOJIEKO
MPABUIBHBIX OTBETOB.

4. 3ammcaTh TOJIBKO HOMeEpa (MUITN
OyKBBI) BEHIOpaHHOTO BapuaHTa
otBeta (Hanpumep, 1 4 mm A TN).

1 KommnoHeHThI MoJienn BpeMeHHOro psiaa. Kakue
KOMITIOHEHTHI MOTYT COZIEpP>KaTh MOJEIb BPEMEHHOTO

pana?
a) Tpenn;
b) cayuaitHas cocTaBisrOIIAs;
C) CE30HHAs COCTaBJISIOIIA;
d) mmKIUYecKas COCTAaBJISIONIAS,
€) aHOMalbHbIC KOMIOHEHTHI;
f) BpeMcHHas KOMIIOHEHTA;
g) TapMOHHKa.

2. OTnu4ns BpeMEHHBIX PSI0OB OT MPOCTPAHCTBEHHBIX
BBIOOPOK. BeiOeprTe cBoWCTBa, OTIMYAOLIHE
BPEMEHHBIE PS/IbI OT MMPOCTPAHCTBEHHOM BEIOOPKH

a)
b)

¢)
d)

BO BPEMCHHOM PSIy CYIIECCTBEHEH MMOPI0K
HaOJIOIeHNI, a B BRIOOPKE HE CYIIECTBEHEH;
YPOBHHU BPEMEHHOTO PsiJia U3MEPSIFOTCS B
KOJIMYECTBEHHOM IIKaJje, a B
MPOCTPAHCTBEHHOH BHIOOPKE B JIFO0OM MIKAJIE;
YIICHBI BPEMEHHOTO Psijia U HAOIOICHUS
BBIOOPKY HE3aBHCHUMBIL,

YJICHBI BPEMEHHOTO Psijia B O0IIEM CiIydae
CTATUCTHYECKH 3aBMCUMBI, a HaOII0ACHUS
HE3aBHCHMEI,

YJICHBI BPEMEHHOI'O Psijia HE SIBISIOTCS
OJTMHAKOBO PACIpe/ICIICHHBIMU, & HAOIIOICHHS
OJIMHAKOBO PACIIPE/ICIICHEL,

HAOJIOICHUS BBIOOPKH MOTYT OBITh OIICHCHBI C
MOMOIIBIO0 CTATUCTHYCCKUX XAPAKTCPUCTHK, a
BO BPEMCHHOM PsIIy TAKUX XaPaKTEPUCTUK HET.

3amaHue 3aKphITOrO
THIIA HA YCTAHOBJICHUE
MOCJIEI0BATEILHOCTH

1. BHUMAaTeIpHO IPOYUTATH TEKCT
3aJlaHus ¥ TIOHSTH, UTO B KAUeCTBE
OTBETA 0KHJIAETCS
[IOCJIEZIOBATEIBLHOCTD DJIEMEHTOB.

2. BHUMaTeIbHO NPOYUTATH
IIPEIOKEHHBIE BADUAHTHI OTBETA.

3. IlocTpouts BepHYIO
HOCIIEJOBATEIBHOCTD U3
NIPE/I0KEHHBIX 3JIEMEHTOB.

1. PaccTaBbTe B IPaBUILHOM MOPSIAKE STAITBI PEIICHHS
Baaun IOCTPOCHUS MOAEIH Psiia C TOMOIIBIO0 METO/Ia

Sensus|
a) TOCTPOEHHE CKOJIb3sIIEH CpeHeil;
b) 1eHTpHUpOBaHUE CKONB3SIICH CpeTHEH;
C) OILIEHKa CEe30HHOM COCTABIISIONICH;
d) KoppekTypa Ce30HHOM COCTaBIISIONICH;
€) HCKIIOYEHHE CE30HHOW COCTaBIISIONIEH;
f) ouenka TpeHna;
g) HCKIIOYEHHE TPCHAA;
h) amanus ciyuaiinoii cocrapnsromeit
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4. 3anncath OYKBBI/IUPPHI (B
3aBUCUMOCTH OT 33JJaHUs)
BapUaHTOB OTBETA B HYKHOU

MOCTICTOBATEIBHOCTH (HATIPUMED,
BBA wm 135).

2. PacctaBbTe B MPaBUIILHONTIOCTEIOBATENBHOCTH
OCHOBHBIE 3TaIbl TOCTPOEHUS PEUICHUS 3a/1a4n
MIPOTHO3UPOBAHMS:

a) UMIOPT JaHHBIX;

a)pa3BelOYHBIN aHANIN3 TAHHBIX;
b)aHanu3 mpoIrycKoB U aHOMAJIHIA;

) BEIOOp METOJa IPOTHO3UPOBAHHS;
d)oOyueHne Moeni MPOrHO3UPOBAHMS;
¢) BepuHuKaIys MOJIEIIH;

f) mporHo3upoBaHue ypoBHEH pAa HA 3aTaHHBIN
MEpUOI.

3aganue
KOMOMHHUPOBAHHOTO
THTIA C BEIOOPOM
OJJHOTO MPaBHIIBHOTO
OTBETa U3
HPEIUIOKEHHBIX U

1.BHUMATENBHO MPOYUTATH TEKCT
3aJaHHs U IIOHATh, YTO B KAUE€CTBE
OTBETAa 03KMIAETCS TOJILKO OIMH K3
MIPEUIO’KEHHBIX BaPUAHTOB.

2. BHauMarensHO

obocHoBaHKeM BbIOOPAIPOUNTATD MpEAIOKEHHbIE

BApUAHTLI OTBETA.

3. BriOparh oiMH BEpHBIH OTBET.

4. 3anucaTh TOJIBKO HOMED (WK
OYKBY) BHIOPAHHOTO BapHaHTa
OTBeTA.

5. 3ammcath apryMeHTHI,
000CHOBBIBAIOIIIME BEIOOP OTBETA
(Hanpumep, 4 TeKCT 000CHOBAHM).

1. Kakoe u3 NEPEUYUCIICHHBIX KPUTCPUEB IMO3BOJIACT
OIPCACIINTD HAJTMYUC CANHUIHBIX KOpHeﬁ

a) xpurepuil luxu-®ysepa;
b) kpurepuii KPSS;
¢) kpurepwuii JIptonnara-bokca;

d) xpurepuii cepuii.

2. Kak o quarpamme aBTOKOPPEIALNOHHON (QYyHKINN
OIIPEACIINTh CTAIMOHAPHOCTh BPEMEHHOTO0 psiaa?.

a) Bce ko3¢ punmeHTs aBTOKOPPEIAINT HaXOAATCS B
nperenax J0BepUTeIbHOI0 HHTepBaa,
0azupyromerocs Ha 0eJIoM IIyme;

b) 3HaueHWs aBTOKOPPEIAINH TSI CMEKHBIX JIarOB
CHIIBHO Pa3JINYar0TC;

¢) MenmnenHoe n3meHenne ko3 duirenTa
aBTOKOPPEIISLIUH.

3anaHue OTKPBITOrO
THUIIA C Pa3BEPHYTHIM
OTBETOM

1. BHUMaTenpHO NPOYUTATh TEKCT
3aJJaHus U IMOHITH CYTh BOIIPOCA.

2.IIpogymath JOTUKY U MOJTHOTY
OTBETA.

3.3amucarb OTBET, UCHOIB3YA
YeTKHE KOMITaKTHBIE
(OpMyITHPOBKH.

4.B ciy4ae pacueTHOM 3aJ1auH,
3amucarh PeIICHUE U OTBET

1. YKakuTeKak OLEeHUTh KaueCTBO MOCTPOSCHHON
MOJIEJIH.

2. OOBSCHUTEKAK OIPENCITUTH TOPU3OHT IIPOTHO3A

3.Yto Takoe nuHamMu4eckue mozaenu. [laiite
OTIpeJieNIeHUe U TIOSICHUTE ero MIPUMEepaMu MOIeTIeH

6.3. Kputepuu u mkaja oueHnBaHusi Ha ocHoBe BPC.

Kpumepuu u 6annvnas wkana onpedensaromes npenooasamesiem
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KPUTEPUN OUEHMBAHUA PE3VIJIBTAT B
BAJIJTAX

Jlan noanwiii, 6 102uteckoll NOC1e008amenbHOCMU PA36ePHYMbLL 40
omeem Ha NOCMABLEHHbLIL BONPOC, 20€ OH NPOOEMOHCMPUPOBAIL
3HAHUs npeoMema 6 NOIHOM 0Obeme YUeOHOU NPOSPAMMDbI,
00CMamo4Ho 271y60K0 0CMbICIUBAEM OUCYUNTIUHY),
CamocmosamenvHo, U uciepnviéarouje omeedaem Ha
OONONHUMENbHBLE BONPOCDL, NPUBOOUM COOCMBEHHBLE NPUMEPHL NO
npobiemamuke NOCMABIEHHO20 BONPOCA, PEUUl NPEeOLOHCEHHbIe
npakmuieckue 3a0anus 6e3 oumudox

lan pazeeprnymoiii omeem Ha NOCMABIEHHBILL 8ONPOC, 20€ CIYOEeHM 30-39
O0eMOHCmpuUpyem 3HAHUsL, NPUOOPEmenHble HA IeKYUOHHBIX U
CEMUHAPCKUX 3aHAMUSAX, A MAKHCe NOYUeHHble NOCPEeOCBOM
U3yYeHUst 0053ameNbHbIX YUEOHbIX MaAMeEPUaiLos no Kypcy, oaem
apeymMeHmupoBanHvle Omeemvl, NPUEOOUN NPUMEDPDL, 8 OMEeme
npucymcemeyem c60000HOe 81A0eHUe MOHOIOSULECKOU Pedbio,
JI02UYHOCMb U nociedosamenvHocmes omeema. OOHAKO
00nycKaemcst HemoyHocms 6 omeeme. Pewun npednosicennvle
npakmuyecKue 3a0anus ¢ HeDONbUUUMU HeMOYHOCMAMU.

an omeem, ceudemenbcmayowuli 8 OCHOBHOM O 3HAHUU NPOYECCO8 20-29
uzyyaemou OUCYUNIUHbL, OMAUYAIOUWUUCS HeOOCMAMOYHOU
2NYOUHOU U NOTHOMOU PACKPbIMUS MeMbl, 3HAHUEM OCHOBHbBIX
80NPOCOB Meopul, C1abo cPopMUpPOBAHHLIMU HABLIKAMU AHAIU3A
A6NEHUL, NPOYecco8, HeOOCMAMOYHbIM YMEeHUeM 0a8ams
apeyMeHmupoBanHHvle Omeemsl U NPUEOOUMb NPUMeEpb,
HeOdoCmamoyHo c80000HBIM 8lIA0EHUEM MOHONOSUYECKOU Peubio,
JIO2UHHOCIBIO U NOCTIe008AMENLHOCTbIO omeema. [Jonyckaemcst
HeCKONbKO OUUDOK 8 COOEPAHCAHUU OMBema U peuleHuu
NPAKMUYECKUX 3A0AHULL.

an omeem, komopwlii coOeparcum psio Cepbe3HblX HemoyHocmell, 0-19
0OHAPYHCUBAIOWUTL HE3HAHUE NPOYECCO8 U3YHAEMOLL NPEOMEMHOLL
obracmu, OMAULAIOWUNICA He2yOOKUM PACKPbIMUEM membl,
He3HaHUueM OCHOBHbIX B0NPOCO8 MeopUl, HeCHOPMUPOBAHHBIMU
HABbIKAMU AHANU3A AGNEHUL, NPOYEecco8, HeyMeHUeM 0asambs
apeyMeHmupoBaHHvle Omeenol, C1abbiM 81A0eHUEM
MOHON02UYECKOU peublo, OMCYMCMEUem J102UYHOCU U
nocnedosamenbHocmu. Bvi6oowl nosepxnocmuol. Peuenue
APAKMUYecKux 3a0anuli He 8bINOIHEHO, m.e. CMyOeHm He CnocobeH
omeemums Ha 6ONPOCHL OAXHCe NPU OONOTHUMENLHBIX HABOOAUUX
80NpPOCAX NPenooasameis.

6.4. Onucanue JAOMOJHUTEJBHBIX MATEPHATIOB H 000pPYyAOBaHHUA,
HeOOXOAMMBIX  /UIS  BBINOJHEHHS]  NPOBEPOYHBIX  3adaHMi  (npu
Heobxoo0umocmu).

Jns pemenust 3amad otkpeiToro tuma (keicos, IIK3, TIM3), TectoBbix
3aJJaHAl CTYJIEHTY pa3pellaeTcss MCHOJIb30BAaHUE KaJbKYJSITOPA; MPOrpaMM IS
paboThl C ANEKTPOHHBIMU TaONHIIAMU Uil OOpa0OTKU, aHalv3a U BU3YyalM3alluu
JMaHHbIX. J[ns mocTpoeHusi Mojieneil BPEMEHHBIX PSAJIOB CTYACHTY MOTPEOYIOTCS
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S3BIKM TIPOTPAMMHPOBAHUS, WHTETPUPOBAHHBIC IIATGOPMBI NMPOSKTHPOBAHUA, a
TAKXKE€ CTATUCTUYECKHUE MAKETHI.

7. MeToau4yecKue MaTepuaJbl 110 OCBOCHUIO THCHUAITJIMHBI

JUis M3y4eHus: OCHOBHBIX BOIIPOCOB paldoydeil mporpamMmbl HEOOXOIUMO
KOHCIIEKTUPOBaTh ~MaTepuajbl JIEKIMHA, padoTaTh C PEKOMEHI0BAHHOU
npenojaBaTeyieM JIMTEpaTypod, a Takke pecypcaMd HHGOPMaLMOHHO-
TEJIEKOMMYHUKAaIMOHHON cetn «HTepHer». [lns npuoOpeTeHHs HaBBIKOB
aKTUBHOI'O HCIIOJb30BAaHUS 3HAHUM MOJE3HO OOCYXKJaTh IIJJAHOBBIE U
BO3ZHMKAIOIME BOIIPOCHI, & TaKXe pellaeMble 3aJadyd Ha MPAKTHYECKHUX
3aHATUAX,pEMIaTh 3aJa4M UMUTAMOHHOTO MOJEIMPOBAHUS C UCIIOIb30BaHUEM
COBPEMEHHBIX NPOrPAMMHBIX CpeacTB. UToObI Jierdye W NpoOYHEEe YCBOUTH
MaTepHuall ClIeAayeT IOCTOSIHHO UCII0Ib30BaTh KOHKPETHBIC ITPUMEDPBI, CPABHEHUS
U3 yXKe TOJy4YeHHbIX o0yiacTell HayK, aHaJU3UpPOBAaTh  PE3YJbTATh
MMUTALMOHHOTO MOJEJIIUPOBAHUS, HMHTEPIPETUPOBATh HX, BEPUPUIUPOBATH
IIOCTPOEHHBIE MOJEIIH.

JUI 3aKpernyieHus: U3y4Y€HHOI0 MaTrepuasa JaHbl BOIPOCHI MO KaXA0W TeMe
JVCHUIUIMHBI, HA KOTOPBIE CIIEAYET CAMOCTOSATENIBHO HAUTH OTBETHI.

BaxxHolt cocTaBHOIl 4YacTbi0 y4eOHOro Ipoliecca B BYy3€ SBJISIOTCA
npakTuueckue 3aHsaTus.IIpakTnyeckue 3aHATHS MPOBOJATCS TJIABHBIM 00pa3oM
0 JAMCUUIUIMHAM, TPeOYIOIMM 3aKpEIUIeHHUsI HAaBBIKOB PpELICHHs 3ajad, |
MOMOTAIOT CTyACHTaM TJIy0XKe YCBOWTH Y4ueOHBIH Marepual, NpHoOpecTH
YMEHUsl IPUMEHATh NPHHLOMIBI CHCTEMHOIO IOJAXOJAa K  PEIICHHIO
pa3HOOOpa3HbIX 33/ay, ONPEAENATh U OLICHUBATH PECYpPChl U CYIIECTBYIOILIUE
OTPaHUYECHHUSI PA3HOTO POJA MPOEKTOB.

[Ipy  moaroroBke K  MPAKTUUYECKUM  3aHATUSIM  HEOOXOIUMO
[IPOAHAJIM3UPOBATh KOHCHIEKT JIEKIIMHM, O3HAKOMUTBCA C PEKOMEHIOBAHHOU
JUTEPATypOd IO COOTBETCTBYIOIIEHM TEME, OCYIIECTBUTh MOATOTOBKY IO
PEKOMEHJIOBaHHBIM B paboueill mporpamme BOIpocaM JUisl OOCYKIEHUS TEMBI,
BBIIOJIHUTH JIOMAallIHee 3adaHue (mpu HeoOxomumoctu). [lo mucnumiuze Bce
IIPAKTUYECKUE 3aHATHS IPOBOISATCS B KOMIIBIOTEPHOM KJIacCe.

HeobxoaumMo MOMHUTE, YTO HA JEKIUHU OOBIYHO pacCMaTPHUBAETCS HE BEChH
Marepuall, a TOJIbKO €ro 4actb. OcTanbHasi €ro 4acTh BOCHOJHSAETCS B IIPOLIECCE
CaMOCTOATENFHON paboThl. B cBs3u ¢ 3TuM paboTra ¢ PEKOMEHJIOBAHHOU
aUTepaTypord oOs3arenbHa. Takke cileayeT HCIOiIb30BaThb  MaTEpHAIIbI
Mpe3eHTalMi K KaxJaou Jeknuu, kotopeie pasmenieHbl B CJ1O. Ocoboe
BHUMAaHUE MpPU 3TOM HEOOXOAMMO OOpaTUTh Ha COJAEpPKAHHUE OCHOBHBIX
MOJIO)KEHUH U BBIBOJOB, OOBSICHEHHE SBJICHHM U (AKTOB, YsSCHEHHUE
IIPAKTUYECKOTO NPWIOKEHUSI PACCMATPUBAEMBIX TEOPETUYECKUX BOMNPOCOB. B
npouecce 3Toi paboThl CTYJAEHT JOJDKEH CTPEMUTHCS IMOHATh M 3allOMHUTH

OCHOBHBIC ITOJIOKCHHA PACCMATPHUBACMOI0 MaTCpraia, IIpUMCPLI, IOACHAIOIIHNC
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ero, a TaKXke pa3o0paTbcs B WUIIOCTpaTMBHOM Martepuane. B mporecce
MOJTOTOBKH K 3aHSATUSIM PEKOMEHIYETCS B3aUMHOE OOCYXJIEHHE MaTepHalia, BO
BpeMsi KOTOPOTr0 3aKpEIUISIOTCS 3HAHHUA, a TaKKe MpUoOperaercs MpakTHKa B
U3JIOKEHUM W Pa3bsACHEHUU IIOJYYEHHBIX 3HAHUM, pa3BuBaercs pedb. llpu
HEOOXOJMMOCTH CJIEeIyeT 0OpalaThes 3a KOHCYJbTAIlMe K MmpernogaBaTesnio (B
TOM YHCJIE TIO 3JIEKTPOHHOM MOYTE).

[InaHupyst KOHCYJbTalMIO, HEOOXOAMMO XOpOILO IpOJyMaTb BOIPOCHL,
KOTOphle  TpeOYIOT  pa3bsiCHEHHMs. 3aKaHUMBaTh IOATOTOBKY  CJIEAyeT
COCTaBJICHHEM IUIaHA (KOHCIEKTAa) M0 M3y4aeMOMY Marepuaiy (Bompocy). ITo
IIO3BOJIAET COCTAaBUThb KOHLEHTPUPOBAHHOE, CXXATOE IPEICTABICHUE IO
U3y4aeMbIM BOIpPOCaM. 3allCH HMMEKT [EPBOCTEIIEHHOE 3HA4YEHUE IS
CaMOCTOATENBHON paldoThl CcTyA€HTOB. OHM TOMOrarOT MOHATH IOCTPOEHUE
M3y4aeMOr0 MAaTepHasia, BBIAEIUTh OCHOBHBIE IOJOKEHHS, NPOCIEAUTh HX
aoruky. Kpome toro, BeneHue 3anuceil crnocoOCTBYET NPEBPAICHUIO YTEHUS B
aKTUBHBIN MpoIlecc, MOOMIIU3YET, HAPSATY CO 3pUTEIBHON, U MOTOPHYIO ITaMSTh.
Crenyer NOMHUTH: y CTYJIEHTA, CHCTEMAaTUYECKH BEIYLIETO 3aIIMCH, CO3/1AECTCS
CBOM HWHAMBUAYAJIbHBI (OHJ METOAMYECKUX MaTepHalioB [UIsl OBICTPOro
MOBTOPEHMSI M3YyUYEHHBIX BOIMPOCOB, JJII MOOMIM3ALMU HAKOIJIEHHBIX 3HAHUU.
Oco0OeHHO Ba)KHBI M TOJIE3HBI 3alMCH TOTAA, KOrJa B HUX HAaXOIAT OTPaKEHUE
MBICJIM, BOBHUKIINE MPU CAMOCTOSITEIbHON padoTe.

[Tocne wm3ydyeHust 6a30BBIX TEM Kypca MPOBOJUTCS TEKYIIMH KOHTPOJb
3HAHUM CTYJEHTOB B BHJE ONPOCA WIA NHUCBMEHHOIO TECTUPOBAHUS,
BeinojiHeHud 11K3 u 1113, Tumossie TeCcTHl M 3aJaHUS IO TEMaM IUCIUILINHEI
IPUBEJICHBI B CIIELIUAJIBHOM pa3jielie JaHHOW padouell mporpaMMBl.

IloaroroBka K TEKyLIEMYy M IIPOMEXYTOYHOMY KOHTPOJIIO IIPEAIOJIAraeT
M3Y4YEHUE TNPEICTAaBICHHBIX BOMNPOCOB K 3K3aMeHy, pabOTy HaJa TeCTaMH,
MIpe/ICTaBIIEHHBIMU B JJaHHOM paboueil nmporpamme, BoinonHenue [1K3 u I[TU3 no
PELIEHUIO 3a/1a4 IIPOTHO3UPOBAHUS.

PabGora B Manpix rpynmax — 3TO OJHA M3 CaMbIX MOMYJSIPHBIX (GopM
MIPOBEJICHUSI 3aHATHH, TaK KaK OHAa JAaeT BceM oOydarouumcs (B TOM YHUCIE U
CTECHUTEJIbHBIM) BO3MOXHOCTh Y4acTBOBAaTh B paboOTe, MPaKTUKOBATh HAaBBIKU
COTPYJHHYECTBA, MEXINYHOCTHOTO OOIIEHUs (B YaCTHOCTH, YMEHHE AKTHUBHO
ciyuiaTh, BbIpaOaTbiBaTh  O0IIee MHEHHE, pas3peuiaTb  BO3HHUKAIOIINE
pazHoriacus). Iens JAHHOU (bopMbI IIPOBEACHUSA 3aHATUHN:
IIPOIEMOHCTPUPOBATL CXOACTBO WM DPa3inyus OIPEICICHHBIX SBJICHUH,
BbIpA0OTaTh CTPATErHI0 WM pa3padoTarh IUIAH, BBIICHUTH OTHOILEHHE
Pa3JIMYHBIX TPYIIl YYaCTHUKOB K OJHOMY M TOMY K€ Bompocy. B xone srou
pa®oOTBl JOTMOJIHUTEIBHO PEIIAIOTCS CIEAYIOIIME 3a/aya; pPa3BUTHUE HABBIKOB
oOmieHuss ¥ B3aUMOACWCTBHS B TIpynmne, (OpMUPOBAHHWE LEHHOCTHO-
OpPUEHTALMOHHOTO €AMHCTBA IPYIIIbI, MOOIIPEHNE K THOKON CMEHE COLMaIbHBIX
pOJIEH B 3aBUCUMOCTH OT CUTYaLUH.
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I'pynma CTyneHTOB IEIUTCA HAa HECKOIBKO ManblXx rpynn. Komanuectso
Ipynn  ONpeAeNseTcs YHUCIOM TBOPYECKHMX 3aJaHuil, KOTOpble OyayT
o0cyX/aTbcsi B Mpolecce 3aHATUd. Masble rpynmbl GopMupyroTcss Jubo Mo
’KEJIAaHUIO CTYIEHTOB, JMOO MO POACTBEHHOM TEMaTUKe i OOCYKICHHUS.
Kaxxnas manas rpyrmma o0CyKIaeT TBOPUYECKOE 3a/1aHHE B TEYEHUE OTBEIECHHOIO
BpeMeHU.OCHOBHOM  3Tam — TPOBEIECHHE  OOCYXKJIEHHUS  TBOPYECKOIO
3a1aHU.3aCIyLINBAIOTCS CYKIEHHUS, MpEAIaraéMble Ka)KI0il Majol rpymmnou
10 TBOpUecKoMy 3aaaHuio.IIpenoaBarens 1aeT OLIEHOUYHOE CYXACHHUE U paboTe
MajblX TpYII, [0 PEIIEHUI0 TBOPYECKUX 3aJaHui, U 3(PPeKTUBHOCTU
MIPEVIOKEHHBIX IIyTEN PELICHMUS.

B kauecTBe caMOCTOSATENbHON pabOThI CTyIEHTAMH BBINOJIHSAETCS paboTa
M0 PELICHUIO 3a7ad MPOTHO3WPOBAHMS I DPA3NIUYHBIX HAOOpPOB JAHHBIX,
Pa3HBIMU METOJAMM.

8. YueOnas nureparypa u pecypcbl HHGOPMAITMOHHO-
TeJIEKOMMYHUKAIIMOHHOU ceTH UHTEpHeT

8.1. OcHoBHas JuTEpaTypa

1. Adanacnes, B. H. AHanu3 BpeMeHHBIX pSAJOB U MPOTHO3UPOBAHUE :
yueOnuk / B. H. ApanacyeB. — 2-e uzn.. — Mocksa : Al [Iu Ap Menua, 2026.
— 307 c. — ISBN 978-5-4497-0269-2. — TekcT : anekTponnbiii // Lludposoii
obOpazoBatenbHbii  pecypc IPR CMAPT : [caéit] —  URL:
https://www.iprbookshop.ru/books/154185/details (mara oOpalieHus:
23.07.2026). — PexuM nocTyna: sl aBTOPU3UP. TOJIb30BaTEIeH

2. Karaprun, H. B. Ananu3 BpeMeHHBIX PSAJIOB : YYCOHUK JJisi BY30B /
H. B. Karaprun, E. A. Kayanuna. — Cankrt-IletepOypr : Jlans, 2024. — 180 c.
— ISBN 978-5-507-50162-5. — TekcT : a1ekTpoHHbIH // JIaHb : 3JI€KTPOHHO-
oubnuoreunas cuctema. — URL: https://e.lanbook.com/book/433307 (mara
obpamenwus: 23.07.2026). — PexxuMm goctyma: uist aBTOPHU3. MOJIH30BATENCH.

8.2. lonosiHUTEILHAS JIUTEPATYpPa

1. Principles of Econometrics with R [Dnexrponnsiit pecypc] — URL:
https://bookdown.org/ccolonescu/RPoE4/
2. bannun K.B. Dkxonomerpuka : yueb. mocobue sl CTYJEHTOB

BY30B, OOydYalwIMXcs IO crneruaibHocTsM "duHaHchl u  KpeauT',

"Byxrantepckuii yuer, ananu3 u ayaut" / K.B. banaun, O.®. beictpos, M.M.
Coxomnos. - M. : OHUTHU-JAHA, 2004. - 254c.

3. Bbapcersu A.A, KynpusnoB M.C., Crenanenko B.B., Xonox N.1.
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[Iporno3upoBanue BpeMEHHBIX PANOB U mporieccoB. 3-e m3a. - CII6. : BXB-
[Terepbypr, 2010. - 512 c.

4. boposukos B. II. IlpornozupoBanue B cucreme Statistica B cpezie
Windows : OCHOBBI TE€OpHHM M MHTEHCHBHAs MPaKTUKa HAa KOMIIbIOTEPE : yueO.
nocobue sl BY30B, pek. M-BoM oOpaszoBanusi Poc. ®enepanuu / B. IL
boposukos, I'. UI. UBuenko. - M. : ®unaHchl U ctatuctrka, 2000. - 378 c.

5. bype B. M. OcHoBbl s5k0HOMeTpUKH: yueO. mocodue / B. M. bype,
E. A. ErceeB.. — CI16.: Uzn-Bo C.-Iletep0. yu-Ta, 2004. - 72 c.

6. Kepon, Openben. IIpM.:[luanektuka. -684 c. IlpukiagHoe
MaimrHHOe oOydeHue ¢ momotbio Scikit-Learn u TensorFlow : Konmeniuwu,
WHCTPYMEHTBl W TEXHUKH JJIs CO3JIaHUS MHTEIJIEKTYalIbHBIX CHUCTEM
MOJTHOIIBETHOE M3JIaHuE : MepeBoj ¢ aHriauickoro — M.: Jlmanektuka, 2018 —
688 c.

7. HaymoB B.H. Ananu3 gaHHBIX U MalIMHHOE OOy4Y€HHE: MTEObl U
MHCTpyMEHTalbHBIe cpeacTBa. Depep. Toc. OHOMKET. 00pa30BaT. yupekIecHHE
BbICII. 00pa3oBanus "Poc. akan. Hap. Xx03-Ba U roc. ciyx0sl npu [Ipe3uaente
Poc. ®enepanuu", Ces.-3an. us-t ymp. - CII6. : C3UY - pun. PAHXul'C, 2020.
- 260 c.

8. HaymoB, Bnagumup HukonaeBuu. CpenctBa Ou3Hec- aHATUTUKU:
yue6. mocobue / B. H. HaymoB ; ®dezep. roc. O10KeT. 00pa3oBar. yupexaecHue
BbIcHI. oOpa3oBanusa "Poc. akaa. Hap. x03-Ba U roc. ciny0bl nipu [Ipesunenre
Poc. ®enepanun", Ces.-3amn. un-t ynp. - CII6. : C3UY - pun. PAHXul'C, 2016.
- 107 c.

9. Hunbcen OiinuH. IIpakThueckuil aHaau3 BpPEMEHHBIX PSIOB:
MIPOTHO3UPOBAHUE CO CTATHCTHKOW M MammHHoe oOydenue. —M.: OOO
Huanextuka — 2021 — 544 c.

10.  Pon Xaitnaman u Jxopmx Aranacomynoc X15 IIpornozupoBanue:
NPUHIMIBI U TpakTUKa / nep. ¢ anri. A. B. Jlorynosa. — M.: JIMK Ilpecc, 2023.
— 458 c.: n.

11.  Caatu T. JI. Ilpunstue pemeHuil npu 3aBUCUMOCTSIX U OOpPaTHBIX
CBS34X : aHanuTUUeckue cetu = Decision making with dependence and feedback
: analytic network process / T. JI. Caatu ; nep. ¢ auri. O. H. AHnpelunkoBoii ;
Hayd. pea.. A. B. Aaapeituukos, O. H. Augpeiiuukosa. - U3a. 2-e. - M. : YPCC,
2009. - 357 c.

12.  Hpirnuko B. H. IlporHo3upoBanue COLHAIBHO-3KOHOMHUYECKHUX
nporeccoB / B.H. Lpirnuko ; ¢ npeauca. J[.M. I'Bummmanu. - uza. 2-e, nepepao.
u goi. - M. : KomKuwnra, 2007. - 238 c.

13. Dxonomertpuka : yuebnuk / [1.W. EmuceeBa u np.] ; mox pen. 1.1.
Enuceesoit. - M. : IIpocnekt, 2009. - 288 c.
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14. Dxonometpuka: yueOHuk / B. C. Mxwurapsia [u np.] ; mox pea. B. C.
MxurapsiHa. - M. : IIpocnekt, 2009. - 380 c.

8.3. HopMmaruBHBIE mNpaBOBbIe JOKYMEHTHI M HHAs IpaBoBasi
uHopmanus

He ucnone3yrores

8.4 NuTepHeT-pecypcenbl
OO6yuatomumMcst obecriedeH goctyn kK martepuanam kypca B CIHO Axamemun
http://lms.ranepa.ru, a Takke dYepe3 CaWT HaydHOU OMOIMOTEKH K CIEIYIONUM
TIOIMTUCHBIM AJIEKTPOHHBIM pecypcam:
Pycckoazviunsie pecypcol
- DNEKTPOHHBIE YUeOHUKHU IIEKTPOHHO-O0nbOmmoTeunoi cuctemsr (ObC) «Aubyxcy

- DJIEKTPOHHbIE YUEOHUKHU 3IEKTPOHHO-O0nOMMoTeuHol cuctemsl (OBC) «Jlanvy

- DJIEKTpOHHBIE  YYEOHUKH  JJIEKTpOHHO-OMOmuoreunoit  cucremsl  (OBC)
«ZNANIUM.COM»

- DNIEKTPOHHBIE YUeOHUKHU IIeKTPOHHO-O0nOmmoTeunoi cuctemsl (ObC) «BOOK.RU»

- DJIEKTpPOHHbIE  Y4EOHUKH  AJIEKTpOHHO-OMOmuoreuHoit  cucremsl  (OBC)

«IPRSMART)

9. MarepuajbHO-TeXHHYeCKas 0a3a, HH(POPMALMOHHbIE TEXHOJIOTHH,
NnporpamMMHoe odecrieyeHue 1 HHPOPMALMOHHBIE CIIPABOYHbIE
CHCTEMBI

Ne i/t HaumenoBanue

1. | Cennanu3upoBaHHbBIE 3aJIbI JIJIs1 TPOBEICHMUS JIEKINI, OCHAIIIEHHBIE TIEPCOHATLHBIM
KOMIIBIOTEPOM/HOYTOYKOM U MYJbTUMEIUUHBIM MPOSKTOPOM

2. | AynuTopuu U KOMIIBIOTEPHBIE KJIacChl, 000PY/I0BaHHbIE TTOCAIOYHBIMA MECTAMH U
[IEPCOHAJILHBIMU KOMITBIOTEPAMHU C BBIXOJOM B MIHTEpHET 1151 IPOBEACHUS
MPAKTUYECKHUX 3aHATHI

3. | «MTC JIunk» — poccuiickas miaTgopma s OHIaiH-KOMMYHHUKALUH 1
COBMECTHOM paboThl koMaH I ; «AHnekc TememMocT» — cepBUC aJs
BuJeokoHDepeHImii ot Angekca; S-meccenmxep

4. | TexHUYECKHE CPEICTBA OOYUCHUS: TIEPCOHAIBHBIC KOMITBIOTEPHI; IIPOTPaMMHBIE
cpezcTBa, oOecreynBarolye MpocMoTp Buaeodaitios B popmatax AVI, MPEG-4,
DivX, RMVB, WMV; nporpamMmmsI Jjis1 paOOThI C 2JIEKTPOHHBIMU TAOJIUIIAMH JIJIsI
00paboTKH, aHaIM3a U BU3yaTU3allH JaHHBIX; COOTBETCTBYIOLINE OHJIANH-
MHCTPYMEHTBHI JUTsI TOCTPOSHHSI MHTEIUICKT-KaPThl M MOJISJICH B pa3IMYHBIX HOTAIMIX

5. | Hayunas Oubnuoreka (B T.4. 3JIEKTPOHHBIE HH(POPMALMOHHBIE PECypChl HAYYHOMH
OMOIMOTEKN)

6. | C1O Akagemun https://Ims.ranepa.ru/

7. | R, Rstudio, Anaconda Navigator, VS code, JASP, jamovi, excel
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