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1. IlepeyeHb NMJIaHHPYeMbIX Pe3yJbTATOB 00y4YeHHUSs] MO JUCHHUILINHE, COOTHECEHHBIX €
MJIAHUPYEMbIMH Pe3yJIbTaTAMM OCBOEHHUSI IPOrPaMMbI

1.1.  Juctunnmaa «IIporHo3upoBaHNEe BPEMEHHBIX PSJAOB» O0OECHEYMBACT OBJAJCHUC
CJICTYIOIIMMH KOMIICTCHITUSMU
Tabmuma 1.1
Kon Haumenosanue Kon HauMmenoBanue KoMIIOHEHTA
KOMITETCHIIMM | KOMIIETEHIIMHU Kommonenra KOMITETECHIINHU
KOMITETEHIIUN
[TKC -3 Criocoben ITKC-3.1 [Tpumensier CHCTEMHBII
00OCHOBEIBATH MOAX0J, METOABl  TEOPHUH
pEelIeHUsT Ha OCHOBE MPUHATUS PEIICHUMA, METO/IbI
OLIECHKM H  aHaJu3a ONTUMM3ALUIN npu

LICJICBBIX MOKa3aTeseH,
MTOCTPOCHHS u
IMPUMCHCHUA
AJTOPUTMHYECKUX
MoJenei

000CHOBaHHMH PELICHUS

B pe3yabrare ocBOeHUS IMCUMILJIMHBI Y CTYI€HTOB J0/IKHbBI ObITH ¢()OPMHPOBAHBI:

Ta6muna 1.2

OTD/TO

(mpu HANTUYUU
npodcrangapra)/
npodecCuoHaIbHBIC IEHCTBU

Kon
KOMIIOHEHTA
KOMITETEHIIUHA

Pesynbrarel 00yueHus

O6ocHoBanue pemennii D/6 | TTKC-3.1
dopMupoBaHHE BO3MOXKHBIX
penieHuin Ha OCHOBE
pa3paboTaHHBIX JIJISI  HUX
1eseBbix mokasaresneit D/01/6

Anamus, oOocHOBaHue Wu
BBIOOp pemenust D/02.6

Ha ypOBHE 3HAHUM:

3HaTh:

- OCHOBHBIE MOHSATHUS U OCHOBHBIE METOIBI
TEOPUM aHaju3a JAHHBIX, HMHTEJUIEKTyalbHOMI
00pabOTKM JaHHBIX, MAIIMHHOTO OOYYEeHMs,
TEOPUM  MPOTHO3UPOBAHUS, SKOHOMETPHUKH,
MHOTOMEPHON MareMaTU4eCKON CTAaTUCTUKH;

- cpencTtBa OW3HEC-aHATUTUKU W OW3HEC-
MOJICIMPOBAHUsA, aHAIM3a U MPOTHO3HPOBAHUS
BPEMEHHBIX PSAJIOB U NAHEIbHBIX JAHHBIX

Ha YpOBHE YMEHUN:
YMmerh:

- o0pabaTbIBaTh SMIUPUUYECKHE U
HKCIIEpUMEHTAIbHbIE JJaHHbIE, OCYIIECTBIATh
npe1o0paboTKy U OUUCTKY JAHHBIX;

- WCTOJB30BaTh  MaTeMaTH4eCKue U
MHCTPYMEHTAJbHBIE CpeACTBAa Uil  3ajad
OmruCaHugd W MOACIIMPOBAHUA IIPOLECCOB U
CHUCTEM, 00paboTkH, aHaJIn3a u
CHUCTEMaTH3allMd PE3YyJIbTaTOB HCCIIEIOBAHUS
JUISL IPUHSATHS peILIeHHIA;
- paspadarbiBaThb
MaTeMaTH4ecKHe MoJesm s
PECUHICHUA NMPUKJIAAHBIX 3a1a4




2. O0beM U MecTO IUCHUILINHBI B cTpyKTYype OIl BO

O0BbeM TUCHUTIINHBI

OO01mast TpPyI0eMKOCTh JUCIHUILTHHBI COCTABIISCT 4 3a4eTHBIC enuHUIbI /144 daca.

Hucuunnuza peanusyercs
texHoyoruit (manee — J10T).

YaCcTHYHO C

IIPUMCHCHUEM OHUCTAaHIIMOHHBIX 06pa30BaTeJ'ILHLIX

JocTynm K cHCTeMe JMCTAaHIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTMH OCYIICCTBISICTCS KaXKIIbIM
00y4aroIMMCsl CAaMOCTOSITENILHO C JIF000TO YCTpoiicTBa Ha moprade: https://Ims.ranepa.ru/. [Tapons u torun
K JTUIHOMY KaOWHeTY / mpo(wITio IPeOCTaBIsIeTCs CTYASHTY B IEKaHaTe.

Tabnuma 2
Bun pa60TI>I TpynoeMKkocTh TpynoeMkocTh

B aKkajl. yacax B aCTPOH. Yacax

ayn./20, 10T ayn./20, 10T
O01masi Tpy10eMKOCTh 144 108
KonTakTHas padora c 57 39
npenojanBaresieM
Jlexuuu 24 18
[IpakTHueckue 3aHATHS 28 21
JlaGopaTtopHble 3aHATHUS
IIpakTHYecKasi MOATOTOBKA 16 12
CamocrosiTeqibHasi padoTa 54 40,5
Kontpoib 36 20,25
@DOpMBbI TEKYIIETO KOHTPOJIS O/T/3an/KP
dopma npoOMEKYTOUHOI SK3aMeH
arTecTalnuu

Mecro nucuumiauebl B ctpykrype OII BO
Jucuummmaa b1.B.JIB.03.02«IIporHo3upoBanue BpPEMEHHBIX PpALOB» OTHOCHTCS K

JUCLIUIIMHAM 10 BBIOOPY yueOHOro miiaHa 1o HamnpasieHuto «busznec-undopmaruka» 38.03.05.
[TpenonaBanne qucumuinHel «IIporHo3upoBaHne BpEMEHHBIX PsAI0B» OCHOBAHO HAa AMCLUIIIMHAX
— b1.0.08.05 «Teopust BeposiTHOCTEW M Maremaruueckas cratuctuka», b1.0.23 «Ananus
na"HbIx», 51.0.08.06 «Oxonomerpuka», ®T/1.04 «IIporpammupoBanue Ha si3bike Python». B
CBOIO OdYepelb OHA CO3JaET HEOOXOAMMBbIE MPEANOCHUIKH IS OCBOEHHUS MpPOrpaMM TaKHUX
muciurivH, kKak b1.0.22 «AHanu3 U MoaenupoBaHue OM3HEC-TIPOIECCOBY. JHAHUS, YMEHUS U
HaBBIKY, [TOJIy4YE€HHBIE MPU U3YYEHUH JUCLIMITIINHBL, UCTIONb3YIOTCS CTYAEHTaMH IIPU BBINOJIHEHUN
BBIMYCKHBIX KBAIU(PUKAIIMOHHBIX padoT.

JucnumuinHa u3y4daercs B 6-M cemecrpe 3-ro Kypcea.

®opMoii MPOMeKYTOUHOM aTTeCTALIMU B COOTBETCTBUM € Y4eOHBIM IJIAHOM SIBJISIETCS
IK3aMeH.

3. CoaepkaHue M CTPYKTYPa JHCHHUIINHBI

Tab6muma 3
Ne ni/m HaunmenoBanue O0beM QMCHUILIHHBI, Yac. ®opma
TeM Bcero KonTakTHas padora CP TEKYLIero
o0yuarommxcst ¢ KOHTPOJIA
npenogaBaresaemM ycreBaeMo
10 BU/AaM y4eOHBbIX CTH**,
3aHATHH MPOMEXKYT
J | m3 | KC | CPO [CIl| ouHoii




P aTTecTanm
H* %k

Oomas
XapaKTEPUCTHKA
METOJIOB M MoJeJIcH
MIPOTHO3UPOBAHUS

Tema 1 4 2 2 O/T

[Ipeno6paboTka
BPEMEHHBIX PsIIOB

Tema 2 12 4 4 4 O/3an/T

IIpoctsie
Tema 3 | IIpornosupoBanue 14 2 4 8 O/3an/T
BPEMCHHBIX PSJIOB

MeTtoab!
Tema 4. CINIAKABAHUS 16 4 4 8 O/3an/T
BPEMCHHBIX PSJIOB

Ce30HHbIE
COCTAaBJISIOIINE.
Tema 5 CriekTpanbHbIi 24 4 8 12 O/3an
aHaJIM3 BPEMEHHBIX

pAIOB

Mopenn
aBTOPETPECCUU H 20 4 4 1 O/3an./KP/
CKOJIB3SILIETO T

CpelHero

Tema 6

[Iporno3upoBanue ¢
Tema 7 MTOMOIIbIO 16 4 4 8 O/3an
HEHWPOHHBIX CeTer

[IpomexxyTouHas arrectanus 36 2% 36 OK3aMeH

Bcero (akai./acTp. dachl): 1‘(‘)‘;/ Dlooang 0 2821 | 2| s4

Ipumeyanus:

Koncynprauus k sk3ameHny — 2 yaca
Hcnonb3yeMble COKpaIeHus:
JI — 3aHsTHS JeKnuMOHHOrO THmMa (JIEKIMM ¥ WHBIE Yy4eOHBIe 3aHATHS, [pelyCcMaTpUBaIOIINe
MIPENMYIIECTBEHHYIO Tepenady y4eOHoi nH(popMaIuy ne1arorndeCKuMi pabOTHUKAMH OpPTaHU3aIuH 1 (WIJIH)
JUIIaMH, TPUBJIEKAEMbIMU OpTaHH3alMedl K peaju3alud o0pa3oBaTeNbHBIX MPOTPaMM Ha HMHBIX YCIOBHUSX,
oOydJaromumcs) ;
[13 — npakTuyeckue 3aHsTHS (BUABI 3aHATHS CEMUHAPCKOTO THITA 332 UCKITIOUEHHEM J1a00paTOpHBIX padoT) ;
KCP — unauBumyanbHas padoTa 0oOy4arOIIUXCsS C MEAarorMueCKUMU paOOTHHKAMM OPTraHu3allud U (WJIH)
JIUIIaMU, TIPUBJIEKAEMBIMU OpTaHU3aIMeH K peau3auy 00pa3oBaTelIbHBIX IPOrpaMM Ha HHBIX YCIIOBHSAX (B TOM
YHCIle MHINBUyaIbHbIE KOHCYIBTAINN) ;
CP — camocrostenbHas padbora, ocyniecTBisieMasl 0e3 y4acTHs Melaroriueckux padOTHUKOB OpPTaHU3alud U
(nnn) UL, MpUBJIEKAEMBIX OpraHU3aIMel K pealn3alui 00pa3oBaTeIbHBIX IPOrPaMM Ha MHBIX YCIOBHSX;
CII — camonpoBepka;
CPO — camocTosTenbHas padora o0ydaromerocs
koHTpoJbHBIE padoTsl (K), onpoc (O), rectuposanue (T). Boimonnenue 3ananus (3ax)

Conep:kanue qUCHUNIHHBI
Tema 1. O0mas xapakTepuCcTHKA METOA0B U MO/ eJIel IPOrHO3UPOBAHUS

[Tonsatue «mpornosupoBanuey. CylIHOCTb U COJIEPKAHUE COLUATBHO-IKOHOMUYECKOTO
MPOTHO3MpOBaHUs. Buabl M HazHayeHWE MPOTHO30B. [IpuHUIMMIBI CONMATBHO-3KOHOMHYECKOTO
nporro3upoBanus. Knaccudukaiuss MeTooB MporHo3upoBanus. [loHsITHE BpeMEHHOTO psija.
Monenu BpemenHoro psaa. OnpeneneHue U TUIOIOTHS BPEMEHHBIX PsAI0B. Mojenn BpeMeHHBIX



psanoB. CocCTaBIsOLIME MOAEIM BPEMEHHBIX psifioB. OCHOBHBIE XapaKTEPUCTUKU BPEMEHHBIX
psnoB. ABToKOppersiMoHHas — (yHkuusa. Omubku nporHozupoBanus. Koppemorpammel
BpPEMEHHOTI0 psijia. Mogens 6enoro nryma. MHCTpyMeHTallbHbIE CPECTBA TOCTPOCHUS U aHAJIN3A
BpeMeHHBIX psioB. [Iponosuposanue B IBM SPSS, R, Python. bubnuorexn nporHosupoBanusi.
Knaccuueckue BpeMeHHbIe psabl. CpencTBa BU3yaau3allid BpEMEHHBIX Ps/IOB.

Tema 2. [IpenodpadoTka BpeMeHHbIX PS/IOB

CrannoHapHOCTh BPEMEHHBIX PAI0B. AHAIN3 CTAI[HIOHAPHOCTH C IOMOLIBIO KOPPEIOTpaMM.
Mopnens cnyvaiinoro Omyxnanus. Kputepum cramuonapnoctu. Kpurepuii Jlptonnra-bokca.
Eputepuu cepuii. Kputepuit @ocrepa-Ctroapra. Mcnosnb3oBaHne CTaTUCTUYECKUX MAKETOB R,
Python, SPSS, Eviews, gretl mpu ananu3e cTallMOHAPHOCTH BPEMEHHBIX PsIOB. AHamu3 U 0oprda
¢ anomanusmu. Kputepuu ['pab6ca, Pocuepa, JInkcona, MpBuna. Ananu3 npomnyckoB. bopsba ¢
npornyckamu. WHTepronsiuss u annpokcuMmanusa. WHTepnossuus ¢ MOMOIIBI0 IMOJMHOMOB
Jlarpanxa, HpIOTOHAa, KAaHOHMYECKOIO IOJMHOMA. Jlunelinas wuHTepnoysauus. CruaiiH-
WHTEPIOJISALHUA.

Tema 3. IIpocteie IIporHo3upoBanue BpeMeHHbIX Psii0B

Oco0eHHOCTH MPOCTHIX METOAOB IPOrHO3UPOBaHUs. MeToz ABYyX Touek. MeTo/| rpynnoBbIX
cpenHuXx Touek. [IporHo3upoBaHue Ha OCHOBE IMOKa3arene NuHaMUKHU. ba3ucHele U 1enHble
IOKa3aTeau. DKCTPAIOJIALUs Ha OCHOBE IOKa3arened quHaMHuKuU. [IporHosupoBaHue Ha OCHOBE
KpHBBIX pocTa. Perienue 3a1a4 NporHo3upoBaHus ¢ IOMOLIbIO METOA PErPECCUOHHOIO aHAJIM3a.
Perpeccuonnas mopens. Kiaccuueckuil MeToJ; HaMMEHBLIMX KBaJapaToB. lcmoib3oBaHue
craructuyeckux s3bikoB R, Python IBM SPSS mpu noctpoeHuun perpeccuoOHHBIX MOAEEH.

Tema 4. MeToabl Criia;KUBAHUSI BPEMEHHBIX PSII0B

[Tonstne «crmaxusBanue». Metoabl craxuBanus. Jlunelinele GuUIBTPel. MeTon
CKOJIB3SIIIETO cpefHero. Bsapemennoe criaxkuBanue. Ilpumepsl Mopenel  CriaKUBaHUSI.
AnanTuBHBIE METOABI CriaxuBaHusA. CriaXMBaHUWE NPU HAJIMYUU TPEHJA. JKCIIOHEHLUAIBHOE
crnaxuBanue. Merox bpayna-Maitepa. Metog Xonbra. Metox ETS. OcobeHHOCTH METOMOB
KpPaTKOCPOYHOTO MPOTHO3UpOBaHus. MeTop criakuBanus ommbok Tpurra. Meron Tpurra-Jlnua.
Meron YHoy.

Hcnonp3oBanue craructuyeckux maketoB Statistica (SPSS, Eviews) mpu crmakuBanuu
BpeMeHHbIX psfoB. CriaxuBaHue ypoBHel psna B Excel.

Tema 5. Ce30HHbIe cocTaBasomue. CieKTpajabHbIii aHAJIN3 BPeMeHHBIX PS/10B

Ce30HHBIC U IUKJIMYECKUE COCTABIISIONINE BpeMeHHOTO psina. Ounbtp Xonsra-BunTepca.
Brinenenne ce3oHHOU cocTaBistomel. Meronbl Tpenace3oHHon cocrasistomeid. SENSUS [ 11
Tpena-uukiIMyecKass COCTaBIsgrolad. BblaeneHne ce30HHON cocrtaBistomeil. Mcnonb3oBanue
psana Oypbe npu BHISBIEHUU CE30HHOM cocTaBistonieil. CnekrpanbHblid aHanu3. CrieKTpalibHOe
oKkHO. VMcnonb30Banne PUKTUBHBIX TIEPEMEHHBIX MIPH HAIMYUU CE30HHON COCTaBIISIONICH.

Tema 6. Moaesiu aBToOperpeccuu M CKOJIb3S11Eero cpeaHero.

Mogenu aBTOperpeccum Mopsiika p, CKOJB3SILEro cpeaHero nopsanka q. Moaens AP(1).
CgoiictBa monenu. Moaens AP(p). Moaenu ckonb3sero cpeanero CC(1), CC(q). Mogenu APCC
(ARMA). Mozens aBTOperpeccus - MpOMHTETPUPOBAHHOTO cKojb3sero cpeanero (APIICC (p,
g, k) — w™omens. Hecranuonapusie psasl. Ilpomecc, cranMoHapHBI OTHOCHUTEIBHO
JneTepMHUHUpOBaHHOTO TpeHna. Croxactuueckuid Tpenna. TS u DS psael. Monenn ARIMA.
Kpurepun Jluxu-@ymiepa. Pazsutne u mmmoctpanus tecra Jukn-Oymiepa U pacmimpeHHOTO
tecta Juxkn-Oynnepa Ha Hanuuue eAMHUYHOro KopHs. Ilonarue o tecre @uumnca-Ileppona.
[Tonsitue o tecre Kwiatkowski, Phillips, SchmidtandShin (KPSS, 1992) na crammonapHOCTb.



Hcnonp3oBanue cratucTudeckux makeroB Statistica (SPSS, Eviews) mpu noctpoenun moxaenei
BPEMEHHBIX PSIJIOB, CIIA)KMBAaHWU W BBIPABHUBAHUHM BPEMEHHBIX DsiioB. [laHenbHBIC TaHHBIC.
Kounrerpanust BpeMeHHbIX psaoB. JloxkHas perpeccus. Junamuueckue monenu. ADL-monenu.

Tema 7. IIporno3upoBaHue ¢ NOMOIIbI0 HEHPOHHBIX ceTel

[Tonsitue Tensopa. IlpencraBieHne BpPEMEHHOIO psja € MOMOILIBIO TeH30poB. OOmias
xapakrepuctuka keras. Keras, TensorFlow, Theano, CNTK. ®peitmBopk TensorBoard.
Busyanu3zamnus o6yyenus ¢ nomoibto TessorBoard. MammnHoe o0ydeHue B aHAIN3€ BPEMEHHBIX
psanoB. Heiiponnsle cetu u nrybokoe o0ydenue. [11ydokoe oOyueHue 11 n0ocie]0BaTeIbHOCTE.
PexyppenTtHble HelipoHHbIE ceTH. [eHepalust U BbIOOp NMPU3HAKOB JUISI BPEMEHHBIX DSJIOB.
ITpon3BoAMTENBLHOCTE MOJENIEH BPEMEHHBIX pAoB. IIpakTnueckue npunoxenus. MenuuuHckue
IpUIOKEHUS. BpeMeHHbIe psijibl B TOCYIapCTBEHHOM YIIPABICHUH.

4. MaTepI/Ia.]'ILI TEKYIIEro KOHTPOJIsA yCIIEBA€MOCTH oﬁy'{ammnxca
4.1. (I)OpMI)I U METOABI TEKYLIECT0 KOHTPOJIA YCIIEBAEMOCTH oﬁyqamnmxcﬂ

4.1.1.B xoge peasmsauum aucuuiuinHbl «IlporHo3dmpoBanue BpeMeHHBIX PSiI0B»
HCNOJIB3YIOTCSA CJIeYIOIHe MeTO/Ibl TeKYIero KOHTPOJIsl ycIeBaeMOCTH 00y4aloMXCs:

Tabmuma 4.1
Tema (paznen) @opMmbl (METOJIBI) TEKYILIETO KOHTPOJIS
yCIIEBAEMOCTHU
Tema 1. OOmas XxapakTepucTUKa METOAOB U Oo/T
MoJIeJIel TPOTHO3UPOBAHHUS
Tewma 2. [Ipeno6paboTKa BpEeMEHHBIX PSJIOB O/3ang/T
Tema 3. IIpocteie  IIporHo3upoBaHue O/3an/T
BPEMEHHBIX PSIOB
Tema 4. Meronpl criaxuBaHUsI BPEMEHHBIX O/3an/T
pSIOB
Tema 5. Ce30HHbIE COCTABJISIIOLHE. O/3an
CriekTpajibHbIN aHaJIM3 BPEMEHHBIX PSJIOB
Tema 6. Mopenu  aBroperpeccun | O/3an/T/KP
CKOJIB3SILETO CPEAHETO
Tema 7. IlporHo3upoBaHue ¢ TOMOILBIO O/3an
HEHUPOHHBIX CETEN

4.2. MartepuaJjibl TEKyILIEro KOHTPOJIsl YCIIeBAeMOCTH 00y4arommXxcsl.
TunoBble oOlleHOYHBIE MaTepHaJIbI 0 TeMe 1

Tunosbie BONPOCHI 1JIA Onpoca mno teme 1
1. B d4em 3axkiouyaercsi CyThb TAaKHX HOHATHH, KAaK «Hay4YHoOe IpeIBHICHHUEY,
«IpeacKa3aHue», KIPOrHo3»?
2. KakoBa poJb NPOrHO3UPOBAHUSI NMPH YNPABJCHUHM COLHAJBLHO-IKOHOMHYECKOMN
cucremoii? IlpuBenure npuMepsl
Y10 moHMMAaeTCs1 MO MHTEPBAJIOM YIPeKAeHUs ?
IIpuBenuTe npuMepsl Kiaccupukanus 00beKTOB NPOrHO3MPOBAHUS.
Yro BKIOYACT NOHATHE «IIPOTHO3ZUPYIOLIEH CHCTEMbI»?
Kakue ocHOBHbIEe IPUHIUIIBI POTHO3UPYIOLIEH cMcTeMbl?
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7. JlaWiTe onpeaeneHrne BpeMEHHOTO psia.

[TpuBeauTe mpuMeps! KiIacCUPUKAIIMA BPEMEHHBIX PSIOB.

9. W3 kakuxX KOMIIOHEHTOB COCTOMT MOJENb BpeMeHHoOro psaa? IlpuBeaure nmpumepsl
BPEMEHHBIX PSAJIOB, COJEPKALIMX TPEH], U LIUKINYECKYIO COCTABJIAIOILYIO.

10. IIpuBeguTe mpuMephl AAAUTUBHON U MYJIbTUILNIUKATUBHON MOJICJIEH BPEMEHHOTO psia.

11. [aiite XapakTepuCTHUKY Ciy4daliHON cocTaBistomed psaa. [lpuBeaure npumepsl
MOJIEIEN CIy4ailHOM COCTaBIIAIOLIECH.

12. Ha3oBuUTE OCHOBHBIE XapaKTEPUCTUKN BPEMEHHOI'O Psijia.

*

Tect
1.MadopmarninonHbie KpuTepur. YTO MOYKHO OLIEHUTH C IMTOMOIIBI0 HHGOPMAITHOHHOTO
Kputepus Akaiike?
1. craumoHapHOCTH
2. HeCTAMOHAPHOCThH
3. kadecTBO MOIEJH
4. omMOKYU ANNMPOKCUMALMYU MOJIeIH
5. HaJuuMe aHOMAJIMIA
2.KoMIoHeHThI MOZIeNId BpeMEHHOTO psifa. Kakue KOMIOHEHTHI MOTYT COAEPKaTh MOJIETh
BpEMEHHOTO psiya?
1. Tpenna
. CJIy4YalHas COCTABJISIOLIAS
CEe30HHAS COCTABJIAIONIAS
IMUKJINYECKAsA COCTABJISIOMIAS
aHOMAJIbHbI€ KOMIIOHEHTBI
. BpeMeHHasi KOMIIOHEHTa
7. rapmMoHmuKa
3.Koppenorpamma

NN AW

Series y1

Lag

Bri6epute Moziens BpeMEHHOTO psifia, Koppeliorpamma Jiisi KOTOPOro IpUBEeHa BbIIIE
1. t<-c(1:50)
y1<-17.6+3.4*t+rnorm(50,0,1.5)

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

3. t<-¢(1:50)



y1<-17.6-runif(50,0,2)

4. t<-¢(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 cBoiicTBamMu 0071a/1a€T MOJIEITb BPDEMEHHOTO PsiJia, €CIIN €€
KOppesiorpaMma aBTOKOPPEISILIMOHHON (PYHKIIMU UMEET BU]T

Series y1

08

06

Lag

HaJIM4Me TPpeHaa
HAaJIHYHe Ce30HHOH COCTaBJISIONIEH
CTAIHOHAPHOCTHIO

OTCYTCTBHE TPEHJA
IProAMYHOCTHIO

N AR

5.0Tnnuus BpEMEHHBIX PsIIOB OT IPOCTPAHCTBEHHBIX BHIOOPOK. BriOepuTe cBoOMCTBA,
OTJIMYAIOIIUE BPEMEHHBIE PSIbI OT MPOCTPAHCTBEHHOM BBIOOPKU

1. BO BpeMeHHOM psily CylIeCTBEHEH MOPSJAOK Ha0/II0AeHMid, a B BbIOOpKe He
CylIeCTBEHEeH

2. YPOBHH BpPEMEHHOI0 psJa H3MEPSIOTCS B KOJMYECTBEHHOH IKajde, a B
NPOCTPAHCTBEHHOH BBIOOPKe B 110001 mIKajIe

3. 4jeHbI BpEMEHHOI0 ps/ia U Ha0/1101eHNsI BLIOOPKH He3aBUCUMBbI

4. wieHbl BPEMEHHOr0 psjAa B 00IeM cJy4yae CTATHCTHYECKH 3aBHCHMBI, a
HA0/110eHN sl He3aBHCHMBI

5. wieHbl BPEeMEHHOr0 psiia He SIBJISAKTCH OIMHAKOBO paclnpelejeHHbIMH, a
HA0/II0IeHUs OIMHAKOBO pacnpeaeieHbl

6. HaOnwneHHsT BbIOOPKHM MOrYT ObITh OLEHEHbI C MOMOUIIBI0 CTATHCTHYECKHX
XapaKTePUCTUK, 2 BO BPEMEHHOM Psi/Iy TAKHX XapaKTePUCTUK HET

6.0mmobka nmporxHo3a. Ommbka MporHo3a BeIYHCIAETCS 0 popmyre
Y |ejI/N
rae ej - ommuobka j-ro HaOmroneHus. Kak Ha3biBaeTcs qaHHas onrmOka’?

1. MAE
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2. MAPE
3. RSME
4. MASE
5. MPE
7. Ommbku mporyHo3a. OmuodKa Mporuo3a BeIMUCIIETCS 10 hopMysie
T e?/N
rae €j - ommuoOka j-ro HabmoneHus. Kak Ha3piBaeTcs gaHHas omuoOka?
1. MAE
2. MSE
3. SSE
4. MAPE
5. MASE
6. RMSE

8. IlmanupoBaHue U nporso3upoBanue. Uem oTianyaeTcs IUIaHUPOBAHUE OT
nporuo3upoBanusa? Kakumu cBoiicTBamMu 0071a1aeT IUIAHUPOBAHKUE B OTJINYKE OT
IIPOrHO3UPOBaHUS?

1.

2.
3.
4.
S.

HOCHT JMPEKTHBHBII XapaKkTep

uMeeT 00JILIINIA CPOK

HMeeT PecypPCHYIO 00ecTe4eHHOCTh
HOCHT BePOSITHOCTHBIN XapakTep
NpeaycMaTpUBaeT HECKOJILKO BAPHAHTOB

9. IlporuosupoBanue. Beibepute cBONCTBa, KOTOPHIMH JIOJKHO YAOBIETBOPSTH

IIPOrHO3UPOBAHUE
1. BepoOSITHOCTHBIH XapaKTep NMPOTHO3a
2. HOCHT XapakTep HcCJIeI0BAHUS
3. TOPHU30HT MPOTrHO3a He MOKET ObITH 00JIbIIE MEPHOAA PETPOCTEKIUMN
4. ommMOKHU NPOrHo3a He MOIyT ObITH OoJib1Ie 50%
5. o0s3aTeIbHBI HECKOJIbKO BADHAHTOB NPOrHO3a

10. Mozens BpeMeHHOTO psina. CKPUIT JUIsl CHHTE3a YPOBHEH BPEMEHHOTO Psijia UMEET BT
y1<-17.6+3.4*t+rnorm(50,0,1.5)

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

Yemy paBeH pazmep BpEMEHHOTO psia?

11. ABTOKOppeIALMOHHAs QPYHKIUS
VYKaxuTe, KAKUMH CBOMCTBaMH 00J1aZlaeT aBTOKOPPENIALIMOHHAS (PYHKIINS

1.
2.

3.
4.
5.

J1s1 J1ara, paBHOro HyJI10 (pyHKIUSI paBHA eIHHHIIE

Ju1s1 1ara, paBHOro 0eCKOHEeYHOCTH QYyHKIMS PaBHA HYJIIO

3HaveHus1 PYHKIUM 115 JIATa, PABHOIO eIMHHIIE 3HAYMMO OTIHYAKOTCS OT HYJIA
(pyHKUMsA yeTHAsA

(yHKIMSA HeYeTHAA

Tunosblie OlleHOYHbIE MATEPHUAJIBI 110 TeMe 2

Tunosbie BONPOCHI 1JIs1 ONIPOCA 10 Teme 2
1. [aiite ompeneineHue CTAlMOHAPHOTO BpeMEHHOro pszaa. UTo mnoHMMaeTcss Mox
CTallMOHAPHOCTHIO B Y3KOM U LIUPOKOM CMbICiIE?
2. Omnpegeanure aBTOKOPPEISIHMOHHYIO H YACTHYI0 ABTOKOPPEISIIMOHHYI0 (PyHKIUH.
3. IlpuBeaure mpuMepbl KOppeJaorpaMM M aHAJIN3a CTAMOHAPHOCTH BPEMEHHOIO
Psiia ¢ HX MOMOUIBIO.
4. Ha3zoBuTe KpUTEpPHHU NPOBEPKH CTAHOHAPHOCTH BPEMEHHOI0 psijia.
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5. Kak npumensiercsi kputepuii JIblounra-bokca npu nposepke CTaMOHAPHOCTH
BPEMEHHOrO0 psifa?

6. Uro Takoe moneab ciay4dailHoro Ouay:xkaaHusi. Kak nporHo3upyrorcsi ypoBHH

BPEMEHHOIO0 Psi/ia ¢ ee IOMOIIbIO?

Ha3zoBuTte criocodb1 00pbObI ¢ MPONYCKAMH HAOIKOIEHUIA.

8. Kak onpenenuts n 60porbest ¢ anomaansamMu? Kakue crarucTnyeckue KpUuTepuu
MPH 3TOM MCIOJIb3YIOTCH?

>

3agaHug o reme 2.
3ananue 1. CtaunoHapHbIi BpeMeHHOi psi. Moaen BpeMeHHbIX PS/I0B.
Jdana Moaesb BpeMEHHOT0 psijia.

Y, :12,3—3t+2c0s2—nt —3sin2—nt +&,;
T T
g, —> N(0,3);

Cunre3upoBarh psj 110 321aHHOI MOJeJIH.
IIpoBepuTH CTALIMOHAPHOCTH BPEMEHHOI0 PA/IA 10 CTATHCTHYECKHUM KPUTEPUSIM

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 24,33
17 26,44
18 24,99
19 23,36
20 2727

Tecr
1.Kpurtepun obHapyxeHHs BHIOPOCOB
VYKaxuTe, KAKMe KPUTEPUH UCIIONIBb3YIOTCS JIs1 BBISIBICHUS aHOMAJIHil?
1. Kpurepuii I'pa6oca
2. Kpurepuii Pocuepa
3. Kpurepuii KPSS
4. Kpwurepuii Iukcona
5. Kpwurepuii Bokca-Ilupca

2. Kpurepuii KPSS
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Kpurepuit KPSS npennasnaven as...

1. mpoBepkH HYyJeBOil TIHNOTE3bl O TOM, YTO BPeMEHHOIl psa He sBjaserca TS-
CTAllHOHAPHBIM PSAAOM

2. mpoBepKH HYJEBOW THUNOTe3bl 0 TOM, YTO BpeMeHHOl psax sBasercs TS-
CTAllHOHAPHBIM PSAOM

3. mpoBepKM HYJIEBOH THUIOTe3bl 0 TOM, 4YTO BpPeMeHHOW psja He saBjasercs DS-
CTAllHOHAPHBIM PAAOM

4. mpoBepKH €IMHMYHOH TIHUIOTEe3bI 0 TOM, YTO BpPeMEHHOW psx He sBjasercs DS-
CTAllHOHAPHBIM PSAAOM

5. npoBepkH Hy/JIeBOW THUIOTe3bl 0 TOM, YTO BpeMeHHOW psii He siBjasercsa TS u DS-
CTAllHOHAPHBIM PSAAOM

TunoBbie OLIEHOYHbIE MaTepHuaJbl 110 TEME 3

TunoBblie BOIIPOCHI JIA OIIPOCAa IO TEME 3

1. B yem 0coOeHHOCTH MPOCTHIX METOIOB MPOTHO3UPOBAHUS?
2. Kakue nHegoctarku METOA0B MPOCTOM SKCTPATIONSITIN?
3. Kak ocymiecTBisieTcs IporHo3upoBaHUe Ha OCHOBE METO/IA JIBYX KpailHMX TOUeK,

MCTOAAa CPCAHUX TI'PYIIIOBBIX TOYCK? CpaBHI/ITC JaHHBIC MCTOIBI. Vkaxnure nx JOCTOMHCTBA U
HECOOCTAaTKH.

4. HazoBure mnoxkazarenn puHamMuku. Kak HaxomsdTcss CpeIHHE IOKas3aresen
IUHAMUKU?

5. Kak wucnonp3oBare MeETOJbl PErPECCMOHHOIO aHajliu3a MpU pEIIeHUU 3ajad
IIPOrHO3UPOBaHUS?

6. Kakue nmpo6iaeMbl BO3HUKAIOT MPU PEIICHUH 3a/1a9U TPOTHO3UPOBAHUS C TIOMOIIBIO
METOZA0B PETPECCUOHHOIO aHanu3a’?

7. Kak wucnonb3oBare MeETOJbl PETPECCHOHHOIO aHajlud3a MpU pPEIIeHUU 3ajad
IIPOrHO3UPOBaHUS?

8. Kakue npobiaembl BOSHUKAIOT IPU PELLIEHUH 33]1a4l IPOTHO3UPOBAHUS C IIOMOIIBIO
METOA0B PETPECCUOHHOIO aHanu3a’?

9. HazoBuTte 0cO6EHHOCTH perpecCHOHHON MOJENIN TPOrHO3UPOBAHMSL.

10. [TpuBenuTe mpuMepbl BO3MOXHOCTH HCIIOJIB30BaHUSI PETPECCUOHHBIX MOAEIEN B
HKOHOMHKE.

11. Jaiite o011yt0 XapaKTepUCTUKY METOla HAMMEHBIINX KBAIPaToB.

12. Kakue orpannyeHust u JOMYIIEHHUs] NMPUHUMAIOTCS IPU HCIIOJIB30BaHUU METO/A
HaMMEHBIINX KBaJIPaTOB I OLIEHKU KOA(PPHUIINEHTOB YpaBHEHUS perpeccuu?

13. Kak  wuHTEepnperupyroTcsi  mapaMeTpel  HNPOCTOM  JMHEHHOM  MOAEnn
IIPOrHO3UPOBaHUS?

3aganug nmo reme 3.
3aganue 1.

HOCTpOI/ITI) JINHEIHBIE MOJCIN JTUHAMUKN METOAaMH JIBYX KpaﬁHI/IX " IBYX CPCAHUX TOYCK
AJI1 BpEMCHHOTI'O psiaa

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 IPUPOCT
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BpemeHnHoM psn 3aaaH NOCIEA0BATEIIbHOCTHIO

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

Yemy paBeH cpeHHI aOCONMIOTHBIA MPUPOCT?

2. HTepnonssuuOHHbINA MOJTUHOM
3ajaHbl 3HAYEHUSI YPOBHEW BPEMEHHOTO psiia

Lt

1

2

4

L

4

6|

9

IMOJIMHOM KaKoOro nmopsajiaka 6y;[eT HHTCPIOJIMPOBATH JaHHBIC TOYKHU?

3. Unrepnonsuus
3anaHpl 3HAYCHUST YPOBHEH BPEMEHHOTO psijia

Lt

0|

2]

4

L

4

6|

10)

quy paBHO aIlIIPOKCHMMHUPOBAHHOC 3HAYCHUC (1)YHKI_II/II/I U1 MOMCHTA BPCMCHH PABHOI'O 3

IIpU UCIIOJIB30BAHUH MHTCPIIOIAIMOHHOIO IMOJIUHOMA?

4. KaHOHWUYECKUH TOJINHOM

3a,I[aHI>I 3HAa4YCHUA ypOBHCﬁ BpPCMCHHOI'O psaaa

Yemy paBen ko3 urment npu t"2?

5. Koagdunuent pocra

d

Ul

2|

4

yl

4

9

9

BpeMeHHOﬁ pAA 3a4aH MOCJIICAOBATCIIBHOCTBIO

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

Yemy paBeH cpeanuii koadduiment pocta? OTBET OKPYIIIUTH C TOYHOCTHIO J0 IBYX 3HAKOB
OCJIE 3aIITON

6. Kpussie pocra

BpemenHoii psizt 3a1aH Tabnumeit

ti

0

1

2

3

4

5

6

7

8

yi

39

49

48

42

28

24

22

20

16

Hcnons3ys MeTon IBYX KpaHHUX TOYEK ONPENEIUTh NMPOTHO3UPYEMOE 3HAYECHHUE YPOBHS
BPEMEHHOT0 Ps1/1a HAa OJIMH IIAr.
Hcrionb3ys NMHEHHOE YpaBHEHHME KPHUBOM pOCTaA, KOTOPHIE OINPEACIAIOTCA C IOMOLIBIO
KJIACCHYECKOTO METO/Ia HAaMMEHBIINX KBAaJpaToB, HAWTHU MNPOTHO3UPYEMOE 3HAYEHUE YPOBHS
BPEMEHHOI'0 psifia Ha OJUH LIar. 3Ha4€HHE OKPYIIIUTh C TOYHOCTBIO /10 IBYX 3HAKOB ITOCIIE 3aISTON

7. MeTton AByX KpailHUX TOYEK

Bpemennoli psij 3agan Tabnunen

t1

0

1

2

3

4

5

6

7

8

yi

40

50

48

42

28

24

22

20

16

Hcnons3ys MeTon IByX KpalHUX TOYEK ONPENENIHUTh IPOTHO3HPYEMOE 3HAYECHHE YpPOBHS
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BPEMCHHOTI'O psaa Ha OWH Hiar

8. IIporuozupoBaHue ¢ IOMOIIbIO a0COIIOTHOTO IPUPOCTA
BpemenHol psia 3a1aH I0CIIEI0BATEIBHOCTBIO

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

Uemy paBHO NPOTHO3UPYEMOE 3HAYEHHUE YPOBHS BPEMEHHOIO psifa IpU IPOrHO3E HA J1Ba
11ara, €cii JJisi 3TOro UCIONb3YeTCsl CPEAHHM aOCOMOTHBIA TPUPOCT?

9. IlporHo3upoBaHue ¢ NOMOLIbIO KO3 duuneHTa mpupocra
BpemenHol psia 3a1aH 1I0CIIEI0BATEIBHOCTBIO

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

Uemy paBHO MPOTHO3UPYEMOE 3HAYEHHE YPOBHS BPEMEHHOTO psijJia, €CIU HCIOIb30BaTh
cpenuuii kodpdunuent pocrta? [Ipu pacuere ucnonab30BaTh 3HaueHUE KOIPQUIMEHTa POCTa,
OKPYIJIEHHOE C TOYHOCTBIO JI0 JIBYX 3HAKOB MOc€E 3ansaToi. OTBET OKPYIVIUTD O LIEBIX.

TunoBbie OLIEHOYHbIE MaTepHuaJbl 110 TEME 4

TunoBblie BONMPOCHI JIf1 ONPOCa 1o Teme 4

Yr0 Takoe «criiaxkupanue»? Ero meuan.

Yro Takoe puabTp? Moneas ¢puiabsrpa.

MeTton ckoJb3silero cpeaHero. JJoCTOMHCTBA M HEIOCTATKH MeTO0Ja CKOJIb3SIIIEro

1.
2.
3.

® N A

3aganug no reme 4.

CpeaHero.

Yro Oyaer ¢ pe3yJbTaTaMM CIJIaKUBAHUSA, YBEJIUYUTH Pa3Mep OKHA CIUIa’KMBaHUsA?
JIJ151 4ero UCnoJIb3yHTCsl B3BelIEHHbIE MeTObI CIUIAKUBAHUSA?

B kakux cjyyasix HCHOJb3YIOT MeTOAbI IaNITUBHOIO CIUIAKMBAHUSA?

Kak oneHHTH Ka4eCTBO CIJIA;KNBaHUA?

MeToa IKCIOHEHIIHAJBHOTO criiaxkuBanus. OT 4Yero 3aBHUCHT BBLIOOP mapamMerpa
(puabTpa NpM IKCNOHEHUNAJIBLHOM CIVIA’KMBAHUU?

Ha3zoBure Bapuantol moaeseid ETS

3ana1me 1.CrnaxxuBanue BPEMCHHBIX PsAOOB. HpHMep 3aJa4yd. BRIMOIHUTE CIIa)KHBaHHUE
BPEMCHHOTI'0 psgaa MCTOAOM CKOJIB3AIICTO CPEAHEIO AJId OKHA paBHOT'O TPEM, IIATH, CCMU.

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
84 204.,4
91 205,9
98 208,1
105 212
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112 217,1
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 3173
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441 321,7
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
574 417,3
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
644 424,8
651 434

OHGHI/ITB Ka4eCTBO CTIaKWBAaHMA. BLITTOIHNUTE MEIUAaHHOC CIJIa’)KUBaHUC

Tect

1. (- BBIOEGpHTE OMH BapUaHT OTBETA)
TenpeHus BpEMEHHOTO Psijia XapaKTePH3yeT COBOKYITHOCTH (DaKTOPOB, ...
1. oxa3bIBalOIIMX CE30HHOE BO3ACHCTBHE

2. He OKa3bIBAIOLINMX BJIMSIHME HA YPOBEHb psiia

3. OKa3pIBAIOIINX €ANHOBPEMEHHOE BJIHSIHHE

4. oKa3bpIBAOIIMX J0JITOBPpeMEeHHOe BJIUsIHHE M (OPMHUPYIOIIHUX OOUIYI0 JMHAMHMKY
HU3y4aeMoro rnoxka3areis

2. ( - BpIOEpHTE OUH BapHUaHT OTBETA)
ITon aBTOKOppENALMEN YPOBHEN BPEMEHHOIO PsAJla IOAPA3yMEBAETCS
MOCJIE0BaTEeNIbHBIMU YPOBHSAMH Psifia:

1.

2.
3.
4.

AC€TCPMUHUPOBAHHAA

KOppeasiiMOHHO—(QYHKIIMOHAIbHAS

KOppeasiliiOHHAsA
(pyHKUMOHAIBbHASA

17
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3. BbIbepuTe HECKONbKO BapMaHTOB OTBETa)

KomnoneHTamu BpeMEHHOTO psJia SBISIOTCS:

1. ko3¢ puIHEeHT aBTOKOpPpeJIALHA

2. Jar

3. TpeHna

4. nuKJIH4Yeckasi (Ce30HHAasl) KOMIIOHEHTA
4.B crauMoHapHOM BPEMEHHOM psiji€ TPEH/10Basi KOMIIOHEHTA ...

1. umeer JIMHEHHYIO 3aBUCUMOCTH OT BpeMeHH

2. MMeeT HeJIMHEHHYI0 3aBHCUMOCTH OT BpeMeHH

3. orcyrcrBYeT

4. mpucyrcTBYyeT

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

[Tpumep 3ammcTBOBaH M3 3nekrponHoi kHUrHM A Little Book of R for Time Series u
WCXOJ/IHBIE JaHHBIE MOXKHO 3arpy3uTh ¢ caiita mpod. Poba Xunamana (Rob J. Hyndman)

Cxpurnr a1 pabOThl C HUM UMEET BU/L:

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 COCTaBIISIIONICH BpeMeHHOTo psiia? OTBET aTh YUCIOM

6. [Tapametp ¢uibTpa
VKkaxurte Kakou nmapamMeTp UCIIOJIB3YCTCA B (bI/IJII)Tpe IMPOCTOro SKCIMOHCHINAJIBHOI'O CTTIAXKUBAaHUSA
1. pa3mep okHa

2. aanpa
3. Oera
4. ramma
5. mcm

7. IIpocTo€ SKCIOHEHIIMAIBHOE CITIaXKUBAHUE
Kakumu cBoiictBaMu o6naaeT (pUiabTp NpocToro 3KCIOHEHIIUAIBHOTO CIIaKUBAHU?
1. BpemeHHO# psia cuMTaercs cralMOHapHbIM. TpeHa orcyrerByer
2. Ilpu ompeneneHHHM CIVIa’KEHHOI0 3HAYCHHMS YYHTBHIBAOTCH BCe NMpeablaylnme
YPOBHHM BPEMEHHOI0 psiia
3. Bec Kamaoro nmpeabiIyliero 3Ha4eHusi YpOBHS BPEMEHHOI0 psiia MEHbIIE Ha
BesimuuHy o(1-a)
4. Bec Kkamxa0ro nmpeapiayniero 3Ha4eHus YypOBH BPEMEHHOIO psiJa MEHbIIE Ha
BEJIMYHHY O
5. IIporHo3upyemoe 3HaYe€HHE YPOBHA BPEMEHHOIO PsiAa 3aBHCHT OT apaMerpa
¢puabTpa
8. ®unprp bpayna-Maiiepa
CKonbKO ypaBHEHMH 3a7at0T MOBEJEHHE (QHIBTPA SKCIIOHEHIMAIBLHOIO CIIaXkUBaHUs bpayHa-
Maiiepa, eciu critaxuBaeMblid GUIBTP COAECPIKUT KyOHMUECKUN OTMHOMUAIBHBIN TpeH?

1. 1
2. 2
3.3
4. 4
5. 5§

9. ®UABTP CKOJIB3ALIETO CPETHETO
Kaknmu cBoiicTBamMu 0051a1aeT GUIBTP MTPOCTOTO CKOJIB3SIIIETO CPETHETO?
1. cria:kuBaHue NPOU3BOAUTCH HA LEHTP OKHA CIUIAKMBAHUS
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g

Ka’Ka0e HA0JJIoNeHue UMeeT MOCTOSTHHBINA Bec
BCe HAO/IK/IeHNs] 3aBHCHUT OT €ro MoJIOKeHHs B OKHe (PUIbTpPa

4. ¢uabTp He MO3BOJISIET BBIYUCJIUTL 3HAYEHHS] JJIsl MEPBBIX U MOCJIEIHHX

3HA4YeHU i BpPeMEHHOro psajia

5. criakuBaHue NPOM3BOAMUTCS HA MPaBbIi Kpaii puiabTpa
10. AgmuTuBHAS MOJCIH CIIAXKUBAHMS
Psan 3aman mocnemoBarenpHOCTRIO y<-¢(10,12,11,13,14,13,17,16,19,19,22, 24). YUemy paBHO
MPOTHO3UPYEMOE 3HAYCHHE YPOBHSI BPEMEHHOTO psiia Ha ofuH mar nporuosa? [Ipu pemenuun
3aJ1a4 MMPOTHO3MPOBAHUS HCIIONIB30BaTh (PyHKIMIO ets. Mcrmomap30BaTh MONEIb C aIIMTHBHBIM
TPEHJIOM M aJJIUTUBHON MOZENBIO CllydailHOM cocTapistomeil. OTBET OKPYIIIUTh C TOYHOCTBIO
OJHOTO 3HAaKa IT0CIIE 3alsITON

ed

11. ducniepcus duibrpa

Jlucnepcusi CTalMOHAPHOTO BpeMeHHOro psija paBHa 20. Uemy paBHa JUCTEPCUS CIIIAKEHHOTO
psiaa B IpU UCHOJIB30BAHUM MPOCTOTO AKCHOHEHIUANIBHOIO CIVIAXKMBAHUS, €CIIM €ro Mapamerp
pasen 0,33? OTBeT AaTh ¢ TOUHOCTHIO JI0 IEJIBIX

12. [Iporuo3upoBanue. P 3agan nocnenoarenbHocThio y<-¢(10,12,11,13,14,13,17,16,19,19,22,
24). UeMy paBHO IPOTHO3UPYEMOE 3HAYCHUE YPOBHS BPEMEHHOTO Psijia HA OJIMH IIAar MpOrHo3a?
[Ipu pemennu 3a1a4u MPOrHO3UPOBAHUS UCIIONIB30BaTh (PyHKIHIO ets. Bua Mojenyu He yKa3biBaTh.
OTBeT OKPYIIIUTH C TOYHOCTHIO OJHOTO 3HAKA TOCIE 3amsTON

13. ®unbTp B3BEIICHHOTO CKOJIb3s1Iero cpeanero WMA
Haiitu crnaxenHoe 3Hauenue ¢unbtpa WMA. ecnu pa3Mep OKHA CIIAKMBAHUS paBeH S, a
3HAYEHUS psAa MPUBEICHBI B TAOIUIIS

13[4
NEEREE

CrnaxuBaHM€ BBIITOJHUTD Ha MPaBbli Kpal

dopmyna HuIbTpa UMEIOT BUJ
s=Sum(wi*yi)/Sum(wi)

14. ®unerp crimaxxuBanus Xonsra-Bunrepca

Psn 3aman nocnenoBarenbHoCThIO y<-¢(10,12,11,13,14,13,17,16,19,19,22, 24).

Pemrena 3amaua gusrpanuu ¢ momolisio Metona XonsTa-Bunrepca. 3agauy pemuts B RStudio.
[Tpu ee pemieHnn BUI MOJIENH HE 3a/1aBaTh. UemMy paBHO 3HaueHUE MHGOPMAIIMOHHOTO KPUTEPHS
Akaitke. OTBET AaTh ¢ TOYHOCTHIO OJHOTO 3HAKa MOCIIE 3aMsTON

Tunosbie OLEHOYHbIC MATEPHUAJIBI IO TeMe S

l. KakuMu mapamerpamMu MOKHO XapaKT€pU30BaTh CTAIMOHAPHBIA MEPUOIUUECKUMA
BPEMEHHOH psin?

2. Kak BbIIaguT MOZENh NMEPUOAMYECKOTO BPEMEHHOIO psla, COAEPIKAILEro JBE
TapMOHUKH, €CJIM OHA IIPEICTABIIEHA C TOMOLIBIO TPUTOHOMETpUYeCKoro psaa Oypse?

3. Kak moarseprkaaercs Halm4yue KoiedareIbHOro mpoiecca BO BpeMEHHOM psijie?

4. Kak BBISIBUTH TapMOHMYECKYIO COCTABIISIIOIIYIO C IMOMOIIBIO KOPPEIOTPaMMBbI,
MEePUOJOTPAMMBI M CIIEKTPOTpaMMbl?

3. [ns 4gero ucnosb3yercs CHeKTpailbHOe OKHO? Ha3oBuTe BUIBI CIEKTPaJIbHBIX

OKOH. Uem oHM oTiIn4aroTCst Ipyr oT apyra?
6. CpaBHuTe AIIUTHBHYI0 ¥ MYJIbTHIUVIMKATHBHYI0 Ce30HHbBIE
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COCTABJIAKOIIIUE BPEMECHHOI'O psAaa.

3agaHug o reme 5.

3ananme 1. Ce30HHBIE cOCTaBIAOIIME BpeMeHHoro psana. [Ipumep 3agaun. [loctponth
MOJIE€Ib BPEMEHHOT0 Ps1/Ia C YY€TOM CE30HHOM COCTABJISIOLIECH.

KBapTAaJ 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

TunoBble OLIEHOYHbIE MaTepHaJbl 110 TEME 6

TunoBbie BONPOCHI 1JIs1 ONPOCa MO Teme 6

1. Uto mnpencTaBisiOT aBTOperpecCHoHHble Moaenu? KakoBa uxX CymHOCTh |
BO3MOKHOCTH IPUMEHEHHUs INPU NPOTHO3UPOBAHUHU PA3IMYHBIX COLUAIBHO-IKOHOMHUYECKHX
MPOIIECCOB?

2. Haiite xapaktepuctuky AP(1) mogeneit. HazoBuTe ycrnoBusi CTallMOHAPHOCTH ISt
Takux Mozenel. Kak mpoBepsieTcst cTalliOHApHOCTh TAKUX MOJENEn?

3. Haiite  xapaktepuctuky  AP(2) wmopeneir.  Chopmynupyiite  ycioBus
CTal[MOHApHOCTU Takux mozeneil. Kak onenuBatorcs napamerpsl moaenu AP(2)?

4. B uem cyTh Mozneneit ckonb3siero cpeaHero? Kakosa chepa ux npuMeHeHHus?

Haiite xapakrepuctuky moneneit CC(k).

3aganus mo reme 6.
3aganue 1. Monenmun ARIMA. IIpumep 3anaqu.

IToctpouts Monens ARIMA 1151 BpeMeHHOTO psifa

Date Electricity
01.01.1993 126,5
01.02.1993 119,4
01.03.1993 114,2
01.04.1993 100
01.05.1993 80,8
01.06.1993 89,1
01.07.1993 96,1
01.08.1993 104,4
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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

BriOparhs mapameTpbl BpeMEHHOTO psijia

Kontponbnas padora no teme 6.
JlaH BpeMeHHOMH psj

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
42 31

1. UccnenoBark CTallMOHAPHOCTh BPEMEHHOT'O PsiJia IO CTaTUCTUYECKUM KPUTEPUIM

2. BBINOTHUTH CINIAKUBAHUE CKOJIB3SIIUM CPEAHUM

3. BBIMOTHUTH SKCMIOHEHIIMAIBHOE CIIAXKHUBAHUE C YUYETOM TPEHIa

4. BeIsIBUTh aJIMTUBHYIO CE30HHYIO COCTABIISIONIYIO IIPHU YUCIIE CE30HOB, pAaBHOM 4

5. Tloctpouts Momenb TpeHIa+ Ce30HHOM cocTaBistomend. OILIEHUTh OIMHUOKY
anmpOKCUMAIIHH

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

Tect

1. Monemn ARIMA

Koppenorpammbl aBTOKOPPENSIIIMOHHON U YaCTHOW aBTOKOPPENSIIMOHHON (PYHKITUU UMEIOT
BU:
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Series y.arima

0|0

ACF

Lag

Series y.arima

ojo

Partial ACK

Lag

2. YKaxuTe, K KAKOMY KaKOil MOJZIETIbIO ONMCHIBAETCSI BPEMEHHOM psf
- ARIMA(1,0,0)
-  ARIMA(1,1,0)
- ARIMA(0,0,1)
- ARIMA(2,0,0)
- ARIMA(1,0,1)
3. Mogens 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 OyaeT 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 noMoIIb10 KaKoro KpUTEpHs aHATM3UPYETCsl TPodeMa eIMHUYHOTO KOpHSI?
- Kpurepus Auxu-®ysuiepa
- Kpurepus JIstonnra-bokca
- Kpurepusa KPSS
- Kpurepus Xoabra
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- Kpurepus Kpackaniaa
5. CuHTE3 BpEMEHHBIX PSJI0B
BpemenHO# ps CHHTE3UPOBaH C TOMOIIBIO MPEATIOKEHHS
t<-c(1:100)
y3<-4+0.3*t+arima.sim(n=100,list(ma=-0.7,ar1=0.7,ar2=0.3))

BbIOTHUTS POBEPKY NaHHOTO Psijia Ha €IMHUYHbIE KOPHU 10 KpuTeputo uku-Dymepa.
Onpenenuty HaOmogaemoe 3HaueHue kpurepus Huku-dymnepa u kpurepust KPSS. 3nauenus
KPUTEPUEB OMPEIEIIUTH /10 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(PPHUIMEHT aBTOKOPPEISAIMH NIepBOro nopsiika. OTBET JaTh C TOYHOCTHIO
JI0 OJTHOTO 3HaKa MocJje 3amsTon

7. IlpornozupoBanue ARIMA

BpemenHoM psiz 3a1aH OCIIEI0BATEIBHOCTBIO 3HAYEHU I €r0 YPOBHEN

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

BrinonauTe nporuo3upoBaHre ypoBHS BPEMEHHOTO Psijia Ha OJUH IIar C MOMOIIIBIO MOJIEIIH
ARIMA(1,1,0). OTBeT gaTh ¢ TOYHOCTHIO JIO IEJIOTO 3HAUYCHUS

8. XapaKkTepuCcTHICCKUE KOPHU

YeMy paBeH XapaKTEPUCTUUECKUN KOPEHb MOJEIIH, €CIIM OHA UMEET BUJ]
yt=0,7yt-1+gt

OTBeT JaTh ¢ TOYHOCTHIO A0 OJHOIr0 3HAKa IOCJIE 3alATOn

TumoBblie OLEHOYHbIE MATEPHAJIBI 110 Teme 7

Tunosbie BONPOCHI 1JIsi ONIPOCa 1O Teme 7

1. [laiite onpenenenue Tenzopa. [lpuBeaure npuMepbl TEH30pPOB.

2. Kak ¢ mnoMompbI0 TEH30POB TNPEACTABUTH IMOCIEA0BATEIBHOCTh H
BpeMeHHO¥ psia?

3. HazoBuTe MareMaTH4yeCKHe ONepanuy HaJ TEH30PaAMH

4. 4Yto Takoe peKyppeHTHasi HeHPOHHAsA ceTh?

5. Kak 3apaercs pekyppeHTHbIH c10ii B Keras?

6. [laiiTe xapakTepuCTHKY NPOrPaAaMMHBIX CPeACTB, HCIOJIb3yeMbIX HpH
NMOCTPOCHHUH ceTell riIy0oKoro o0yuenus. OxapakrepusyiTe NIporpaMMHO-
annaparHblii CTeK MOAAEPKKH INIy0OoKoro o0y4yenus B Python

3amanuda mo teme 7.

3ananue 1. [Iporuo3upoBanue ¢ MoMouIbI0 HEHPOHHBIX ceTeil. Mcenenyiite Habop TaHHBIX
electricity.txt. JlanHblii ¢ailn MOXXHO 3arpy3uTh ¢ perno3uTopus nmocrasiiuka Ha GitHub
https://github.com/laiguokun/multivariate-time-series-
data/raw/master/electricity/electricity.txt.  Ilpm  pemieHun  3amaud  HCIOJIB30BaTh
pexomennaunu O.Hunbcen. [IpakTudecknii aHamm3 BPEMEHHBIX PSAOB: MPOrHO3UPOBAHKE
CO CTaTUCTUKOW M MalIMHHOE oOydeHue. Marepuai 1Mo JaHHOW KHUIe MOXKHO CKayarhb 10
aapecy: http://www.williamspublishing.com/Books/978-5-907365-04-9.html
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5. OuneHo4HbIe MAaTEePUAJIBI IPOMEKYTOYHOM aTTECTAIMU MO IUCIUIJINHE

5.1 Dk3aMeH NPOBOAUTCS ¢ MPUMEHEHHEM CJIeIYIOIIMX METONO0B (CPeICTB):

DK3aMeH MPOBOAUTCS B KOMITBIOTEPHOM Kiiacce B ycTHOH (opme. Bo Bpems sk3ameHa
npoBepsieTcsi ypoBeHb 3HaHUI no «lIporHo3upoBaHre BpEeMEHHBIX PSIOB», a TAKKe YPOBEHb
YMEHMI pemare Yy4eOHbIE 3aqauyd aHaldW3a JaHHBIX C HWCIOJIB30BAHHEM IPOTPAMMHBIX
npuioxkeHuil. K sk3amMeHy CTyAeHTbl NOJDKHBI PELIUTh 3aJaHusl [0 BCEM TeMaM Y4eOHOit
JTUCIUIUIMHBL. Pe3ynpraTel pemieHus 3aJad MOTyT ObITh HCIOJNB30BAHBI TPU  PEIICHUU
MIPAKTHUYECKOM 3aJ]a4yi B COOTBETCTBUM C UMEEMbBIM IepeuHeM 3ajaad. [Ipumep 3a1ay npuBesieH B
nporpamme. [Ipu oTBeTe Ha BOIIPOCHI CTYICHT MOKa3bIBAET YMEHHUE pElIaTh MPAKTUUECKUE 3aa4u
C MCIOJIb30BAaHUEM HHTETPUPOBAHHBIX cpencTB paspadborku IDE Rstudio, Anaconda navigator
(Jupyter Notebook )

[IpomexxyTouHast arrectamus MOXeT TmpoBoauThess yctHo B JIOT/mucemenno /
TecTupoBaHue. /[l ycremHoro oCBOGHUs Kypca ydyalleMycsi peKOMEHYeTCsl O3HAKOMHUTBCS C
JIUTEpaTypou, pa3MeIICHHOHM B pazaele 6, u MarepuaiaMu, BbuiokeHHbIMU B JIOT.

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

oOpa3oBarenbHON mporpammel. [TokazaTenu M KpUTEpUU OLIEHUMBAHUS KOMIIETEHIMI C yuyeToM
sTana ux (opMHpPOBAHUSA

OneHoyHbIE cpeacrea aJis HpOMe)KyTO'lHOﬁ aTTreCcrTalnumn

Tabmuna 4.2
Kon Hanmenopanne Kon HanmeHoBaHne KOMIIOHCHTA
KOMIIETEHIIMH | KOMIIETEHIIUU KOMITOHEHTA KOMIIETEHIIUH
KOMIIETEHIUHU
[IKC -3 Cnocoben [IKC-3.1 Crniocoben MPUMEHSATD
000CHOBBIBAThH CHUCTEMHBIN IOAXOJ, METO/bI
pelieHuss Ha OCHOBE TEOpUU TPUHATHUS PEIICHUIH,
OIlECHKK M  aHaJu3a METOBl ONTHMH3AINH TPU
LIEJICBBIX IIOKa3aTeseH, 000CHOBAHUHU pEIICHUS
MOCTPOCHUS 51
MPUMEHEHUS
AITOPUTMHUIECCKUX
MoJenen

IToka3zarenu u KPUTEPHUH OICHUBAHUSA KOMIIETEHIIUH ¢ YueToM dTana ux

(popmupoBanus
Tabmuna 4.3
Kon xoMnoHeHnTa KoMneTeHIMHU IHoka3arenpb OLleHUBAHUS Kpurepnuii ouenuBanus
[IKC-3.1 Hpumensier  cuctemublii  moxxon, | [IpencrasiieHa MPOTHO3HAs
METO/Ibl TCOPMM NPHHATHS PCIICHHH, | Nonel, B COOTBETCTBHH €
METOLE! OTTHMHSALIHH P | BLIGpaHHBIM WM YKa3aHHBIM
000CHOBaHHH PELICHUS
METOIOM OIIMCaHUA
MOICIUPOBAHHA.
BrimonHeHo 000CHOBaHUE
CACIaHHOI'O BbBIBOJA,
o0ocHOBaH bl
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MOJICTUPOBaHUs, 00padOTKU U
MHTEPIIPETANN TTOTYyIEHHBIX
pE3yJIbTaToB.

Cnenansl mpaBUIIbHBIE OTBETHI
Ha TIOCTaBJICHHBIE BOMPOCHI
WU TECTHI.

Jns oneHKH c(OPMHPOBAHHOCTU KOMIIETCHLIWH, 3HAaHUM M YMEHHH, COOTBETCTBYIOIUX

JAHHBIM KOMIIETEHUUSAM, UCIIOIb3YIOTCA KOHTPOJIBHBIE BOIIPOCHI, @ TAKXKE 3aJa4u, IPU PELICHUU
KOTOPBIX HEOOXOIMMO OCTPOUTH MOJIENIN TIPOTHO3UPOBAHUS, BEPHUPHUIIUPOBATH UX U ONPEICITUTD
[IPOTHO3HBIE 3HAYCHMUS.

W

10.

1.

12.

13.

14.

15.

16.

17.

TumnoBble OLIEHOYHbIE MaTepuaJjbl HpOMe)KyTO‘lHOﬁ aTTreCcTalum.

Tunosbie BONPOCHI, BBIHOCHMbIE HA IK3aMeH:

Jlath ompezeneHue «mnporHo3uposanuto». ChopMynupoBarh CyLIIHOCTh U COJEp)KaHHE
COLIMAJIbHO-2KOHOMHWYECKOTO IIPOTHO3UPOBAHUS.

HazBarb Buapl W Ha3zHaueHue nporHo3oB. CdopmynupoBarh NPUHLUIBI COLUAIBHO-
SKOHOMHYECKOTO ITPOTHO3UPOBAHUSI.

JlaTh Ki1acCU(pUKALUIO METOIOB IPOTrHO3UPOBAHMSL.

Jlatb onpeneneHue U ONPeesIUTh TUIIOIOTHMI0 BPEMEHHBIX PSI0B.

IIpuBectn Monenu BpeMEHHBIX pPsfoB. COCTaBIAIOIME MOIEIM BPEMEHHBIX pPSAIOB.
OCHOBHBIE XapaKTEPUCTUKN BPEMEHHBIX PSAIOB.

Hatb omnpeneneHue koppenorpammbl. OObSICHUTb OCOOCHHOCTH aBTOKOPPEISLIMOHHON U
9aCTHOU aBTOKOppersinuonHon ¢pyHKiuu. [loctpouts KoppenorpamMmer B R.

Jlate  omnpeneneHue  CTaMOHAPHOCTH  BpeMEHHBIX psafoB. [lpuBectu  cBolicTBa
CTallMOHAPHOCTH.

OOBsICHUTH Ha3HAYEHUE M OPraHMU3ALUI0 NPeaoOpabOTKH BPEMEHHBIX PAIOB U BBISBICHUS
aHOMAJIHH.

ITpuBectu kputepuu cranuonapHoctu JIetonnra-bokca, A66e. [IpuBectu npumep pacuera
MoKa3aresaen CTallMOHAPHOCTH.

[IpuBecTH KpUTEpUM CTAlMOHAPHOCTH CEpHUM, KpuUTepuHu cranuoHapHoctu doctepa-
Crroapra, [Quku-®ymnepa. BeImonHUTh MPOBEPKY CTALMOHAPHOCTH BPEMEHHOTO psija Ha
IIpUMepe.

JlaiiTe XapakTepucTUKy 0011ei opraHn3aluy pelIeHns 3a7a4d IPOrHO3UPOBAaHUS BpEMEHHBIX
psanoB B R. Ha3Bare 6ubnuorexu u ucnosnb3yeMble GyHKuuu. [IpuBectu npumep pemieHus
3a/1a4¥ MPOTHO3UPOBAHHUS.

JlaTb XapaKTepUCTHKY MPOCTHIX METONOB IPOrHO3MPOBAHMsSI, METOA IABYX TOYEK, METOIA
IPYNIOBBIX CpeaHUX Touek. [IpuBectu mpumepsl.

JlaTh XapakTepUCTUKY Ha3HAuYEHUs U COJEp’KaHWs METON0B MHTepHnosiuuu. OObSCHUTH
CYIIHOCTh KYCOUHO-TUHEHHONW uHTepnoisiiuu. OxapakTepu3oBaTb M IPUBECTU IMPUMED
IIPOrHO3MPOBAHMS C TOMOIIBK KAHOHUYECKOTO OJIMHOMA.

JlaTh XapaKTepuCTHUKY UHTEPIOJSIUOHHBIX MOIMHOMOB Jlarpanxa u HpioToHa U npuBecTH
IIPUMEPBI UX UCTIOIb30BAHHUS.

Jlate 001IyI0 XapaKTepUCTUKY INPOTHO3WPOBAHMS Ha OCHOBE IIOKazaTesield JUHAMHKH.
OmnpenenuTth NOHATHS 0Aa3UCHBIX U LIETIHBIX MMOKa3arenei. [IpuBecTu mpumMepsl.

JlaTb XapaKTepUCTHKY METO/IOB IMPOTHO3UPOBAHUS HAa OCHOBE IIOKa3aTenell JUHAMHKH.
Onucars ¥ HANTH pa3IndMs MEXy IPOrHO3ZUPOBAHUEM C IMIOMOIIBIO CPEAHETO MPUPOCTA U
C TIOMOIIIBIO cpeaHero KoddduimenTa pocra.

JlaTb XapaKTepUCTHKY METOJOB IPOrHO3MPOBAHME HAa OCHOBE KpHUBBIX pocta. IIpuBectn
MIPUMEpPHI MOJIMHOMHAIIBHBIE MOJIENIH U MOJIEJIEN C HACHIIIEHUEM.
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. JlaTp XapakTepuCTHKy JIMHEWHOM W HEIMHEWHOW perpeccus. Onucarb OPraHU3AIMIO
JIMHEapu3aluyl  HEJIMHEWHBIX  mojenei.  IIpoaeMoHCTpUpoBaTh  UCIOJIB30BaHUE
pErpeccHoHHbIX Mojienei B R 1715 mporno3upoBaHusi.

[TponeMOHCTpUpOBAaTh  HCIIOJIB30BAaHUE  PETPECCHOHHBIX Mozaeneit B SPSS  ans
MIPOTrHO3UPOBAHHUSL.

Craenarb 0030p METOIOB M HHCTPYMEHTOB OLIEHKU KauyeCTBa MOCTPOCHHBIX PETPECCHOHHBIX
Mozeneil. [IpuBecTu mpuMepsl ux UCIoONb30BaHus B R.

Craenarb 00630p METOJJOB M HHCTPYMEHTOB OILIEHKH KaueCTBA MOCTPOCHHBIX PErPEeCCHOHHBIX
Mozeneil. IlpuBectn mnpumepsl uX wucnojb3oBaHuss B SPSS. Jlath xapakTepuUCTHKY
BIIMATEIBHBIX HAOIIOACHUH.

Jlatb onpeznenenue NOHATUS «criaxuBanue». Cuenarb 0630p METO/IOB CIIIaKUBAHUSI.
Oxapakrepu3oBarb JHHEHHBIE (GUIABTPHl. OOBACHUTH CYIIHOCTh METO/A CKOJB3SIIETO
cpennero. [IpumenuTs GpyHkMK sma, ma B R 175 perenus 3agau crinaxuBanust. OObSCHUTH
OpPraHM3alMI0 HCIIOJB30BAaHUS HAJCTPONKU «AHaIU3 [aHHBIX» MpPU PEUIEHUM 3a7adu
CIIIa)KUBAHUSI.

OOBSICHUTB, KOTJIa MOJKET MCIIOJIb30BaThCS B3BELICHHOE CTiIakuBaHue. [IpuBecTu npumepsl
MOJIMHOMUATBHBIX Mofenel criaxuBaHus. OOBSCHUTH CYIIECTBO MOHSTHS «KpaeBbIe
3P PEeKTH.

JlaTh XapakTepuUCTUKY aJalTUBHBIX METOAOB CriiaXuBaHUs. OOBSICHUTH CYIIHOCTh METO/Ia
SKCIOHEHLIMAJIbHOIO cIiaxkuBaHus. IlpuBecTn mnpumep HCIONB30BaHUS HAACTPOUKHU
«AHaIu3 JaHHBIX» MPU PEIICHUH 3a]]a4l SKCIIOHEHIIMAILHOTO CIYIaKUBaHUS.

Hare o0miyro xapaktepucTuky ¢QyHKuu ets. CdhopMynupoBarhk KiacCU(PUKAIMOHHBIE
MPU3HAKU MOJIETIEH SKCIIOHEHIIMAIBHOTO cIyiakuBaHus. [IpuBecTu npuMepsl HCIOIb30BaHUS
¢bynkuuu B excel.

Jate oOuryro xapaktepuctuky ¢GyHkiun ets. CdhopMynupoBarh KiacCU(pUKAIMOHHBIE
IIPU3HAKU MOJIENIEH HSKCIIOHEHIIMAIBHOTO CcIylakuBaHus. [IpuBecTH npumepbl UCIIOIb30BaHUS
¢byukuun B R.

OxapakTepu30BaTh COJAEPKaHUE METOAOB CINIAXXMBAHMS NpU Hanuuuu TpeHaa. Onucarb
metop bpayna-Maiiepa. [IpuBectu nmpumep peieHus 3a1a4u criaxuBanus B R.

Jlate xapakTepucCTHKy MoOAeNel criuaxuBaHnus XoJbeTa, XosbTa-Bunrtepca. IlpuBectn
npuMmep wucrnonb3oBanus GyHkiuu HoltWinters. [laThb XapakTepuCTUKY pe3ylbTaToB
BBITIOJIHEHHS (DYHKITUH.

Jlath XapakTepUCTHKY METO/Ia CTJIAKUBAHUS C YUETOM TPEHA-LIMKINYECKOU COCTABISIOLIEH.
HazoBuTte sTansl BeIIeJICHHE CE30HHON COCTABIAIONIEH U TOCTpoeHUs TpeHaa. OObsicHUTE
OCOOCHHOCTH aJJWTUBHONM U MYIBTHUIUIMKAaTUBHON Mopaened. [IpuBenute mpumep
ucrnonb3oBaHus GyHKus decompose.

. OOBsicHUTE, KaKk MOXXHO OINPEAEINTh [EPHOJ CE30HHBIX KOJEOaHUH C IMOMOILBIO
KOppeorpamMmbl, IEPUOJOTPAMMBI M CIIEKTPOTPaMMBbI.

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

OnuimTe OpraHu3aIyio UCIOIb30BaHMUs (DUKTUBHBIX MEPEMEHHBIX MPU PEIICHUH 3a]1a4u
MIPOTHO3UPOBAHUS B CIIy4ae HAJUYMUS CE30HHOM COCTaBISIOLIEH.

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

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

Oxapakrepusyiite moaenu ckomp3smiero cpeanero CC(1), CC(q). Cnenaiite 0030p ux
CBOMCTB.

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

JaiiTe 0OLIyI0 XapaKTEpPUCTUKY HECTAlMOHApHBIX Monened. OObsicHUTE OCOOCHHOCTH
MOJIeITb aBTOPETPECCUU - TPOUHTETPUPOBAHHOTO cKomb3stiero cpeanero APIICC (ARIMA)
(p, 9, k) — momens. IlpuBenuTe mpuMepsl HCMONb30BaHUA (QyHKIMK arima B R s
MIPOTHO3UPOBAHUS BPEMEHHBIX PSJIOB.
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39. JaiiTe XapaKTepUCTUKY AUMHAMHYECKHX MOJieel Ha mpuMmepe moaenein ADL.

40. MaitTe XapakTepUCTUKY MOHITUE KOUHTETPALIMU BPEMEHHBIX PSIOB.

41. JlaiiTe ompeneneHue TEH30pa. XapaKTepU3yuTe NPEACTaBICHUE BPEMEHHBIX PSIJIO0B M
IIOCJIEZIOBATENIBHOCTEN C IIOMOIIBIO TEH30POB.

42. laiite  xapakTepucTuky Oubnmoreku Keras, mporpaMMMHO-aInapaTHoOro CKeTa,
MCIOJIB3YEMOTO MIPH PELICHUH 33134 TITyOOKOTO 00ydYeHHSI.

TumnoBbie KOHTPOJIbHBIE 32JaHUS HA IK3aAMEH:
3agava 1. [IpoBepuTh cTallMOHAPHOCTH BPEMEHHOTO Psiia ¢ HoMoIlbo kpurepus docrepa-

Crroapra
JlaThI 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. VcciienoBars perpecCHOHHYIO MOEIb, ONTMCHIBAIOIIYIO0 BpEMEHHOM psil. [laHHbIe
xpansarcs B Tabmure. [Ipu mocTpoeHn BpeMEHHOTO TPEH 1a B KadecTBe 6a30BOT0 YPOBHS BHIOPATH
1955 ron.

Ton YpoBeHb psijia
1955 8,8
1956 9,9
1957 8,7
1958 11,3
1959 10,4
1960 10,9
1961 10,7
1962 10,9
1963 8.8
1964 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 Mojeinb. Ilogobpats ee
nopsok. CporHo3upoBaTh 3HAUEHUE YPOBHS BpeMeHHOr 0 psifa Ha 2006 rox

3agaua 3. VccienoBaTh perpecCHOHHYIO MOJEINb, OINKCHIBAIOIIYI0 BpeMEHHOW psia. B
KadecTBe 0a30BOro ypoBHs BbIOpath 1955 rox. JlaHHbIe XpaHATcs B TabauUIIe.

T'ox 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 C MOMOIIBI0 MOJETH SKCIIOHEHIIMAIbLHOTO
CTJIaKMBaHU ¢ yueToM TpeHaa (Mozens bpayna — Maitepa). CiporHo3upoBaTh 3HaU€HHE YPOBHS
psna Ha 2006 ron.

3agaua 4.Mmeercs BbIOOpKA, KOTOPAsi ONMMCHIBAET JUHAMUKY pPsijia 33 YKa3aHHbBIH OTPE30K
BpeMeHH. B kauectBe 6a30Boro ypoBHs BeIOpaTh 1959 roa.

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

- ITocTpouTh TUHENHYIO PETPECCHOHHYIO MOJEIIb.
- [TocTpouTh MOJIENB MAPAOOINIECKOTO BUJA.
- ITocTpouTh MOAEIHL TPETHETO MOPAAKA.
BrIGpaTh TydIIy0 Mo ¢ HOMOIIbI0 kputepues R?, F.
CpaBHUMTH C Jorapu(PMUYECKOM M CTENEHHOH MOJENSAMH, MOCTPOECHHBIMH C HMOMOILBIO
MacTepa AuarpaMm.

3agaua S.[ToctpouTh KOppesorpaMMmy BpPEMEHHOTO psjlia Kypca €BpO M BPEMEHHOTO psiia
OCTaTKOB Ay = y i~ y i1 MakcumanibHbIN pa3Mep Jiara AJisg Koppesiaorpammel paseH 8. Caenarb

BbIBOJ[ O CTAIMOHAPHOCTH PAJOB, UCITIOJIb3YA KpI/ITepI/Iﬁ JIpronnTa-bokca.

Kypc nonnapa CIIIA Kypc eBpo
py0./momn. B IIPOIICHTaX py0./eBpo B IIPOIICHTaX
CIIA K K
pebIIyIeMy MpeIbIIyIeMy
MeCSITy MeCsIy

2006
SuBapp 28,12 97,7 34,04 99,6
deBpaib 28,12 100,0 33,33 97,9
Maprt 27,76 98,7 33,47 100,4
Atpenb 27,27 98,2 34,19 102,1
Maii 26,98 98,9 34,64 101,3
WroHb 27,08 100,4 33,98 98,1
Wronb 26,87 99,2 34,11 100,4
ABrycr 26,74 99,5 34,31 100,6
CeHTs0pb 26,78 100,2 33,98 99,0
OKTs6pb 26,75 99,9 34,03 100,1
Hosiopn 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
deppaiib 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
Hronb 25,82 99,7 34,72 99,7
Wronn 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
OKTA0pb 24,72 99,1 35,59 100,7
Hosibpn 2435 98,5 36,04 101,3
JlexaOpb 24,55 100,8 35,93 99,7

2008
SuBaph 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 CIIIA Kypc eBpo
py0./momn. B MPOIIEHTAX py0./eBpo B IIPOIICHTAaX
CIIA K K
MpebIIyIeMy MpebIIyIeMy
MecsIy MeCsIy
Arnipenb 23,65 100,6 36,89 99,5
Maii 23,74 100,4 36,78 99,7
400313 23,46 98.8 36,91 100,3
Wronn 23,45 100,0 36,53 99,0
ABrycr 24,58 104,8 36,23 99,2
CeHTsa0pb 25,25 102,7 36,37 100,4
OKTs0pb 26,54 105,1 35,04 96,4
Hosi0pn 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
Atpenb 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 4436 103,0
Jlexabpb 30,24 101,4 43,39 97,8
2010

SuBaph 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
J4000):13 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;
g, =03, ,-0,1g ,+v,;

Y, =#_01[+0,20082—nt—2,8Si1’12—nl‘+0,120084—nt—1,3Sil’lﬂt+8t;
1+0,1e™ T T T T

T=12

v, U N(O,3)

IIxana oneHuBaHUs.

OneHka pe3ynbTaToB MPOM3BOIUTCS Ha OCHOBE OaibHO-pedTuHroBoi cucteMbl (BPC).
HcnonwszoBanue bPC ocymiecTBnsieTcss B cOOTBETCTBUU ¢ Tipruka3zoM oT 06 ceHTs6ps 2019 . Ne306
«O npuMeHeHHH 0aNIbHO-PEUTHHIOBON CUCTEMBI OLIEHKH 3HAHUM 00y4YaroLIuXcs».

Cxema pacueToB c(HOpMHUpPOBaHA B COOTBETCTBUU C y4eOHBIM IUIAHOM HAaIpaBJIECHUS,
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COIIaCOBaHA C PYKOBOJUTENIEM HAay4HO-00pa30BaTeIbHOTO HAIPaBIEHUS, YTBEPXKIEHA AEKAaHOM
daxynprera.

Cxema pacyeToB JOBOAMTCS JO CBEACHHUS CTYICHTOB Ha IMEPBOM 3aHATHHU MO JAaHHOMN
JTUCLUIUIMHE, SIBIISIETCS COCTABHOW YacThio paboueil mporpaMMbl JUCHUIUIMHBI M COACPKHT
MH(GOPMAIUIO 110 U3YYEHUIO TUCIUILIMHBI, YKa3aHHyl0 B [lonoxkeHun o GalibHO-pEHTHHTIOBON
CUCTEME OLICHKM 3HaHu# oOy4daromuxcst B PAHXul'C.

B cnydae ecnu CTyeHT B TeUeHHE ceMecTpa He HaOMpaeT MUHUMAIbHOE YUCIO OaIoB,
HEoOXomuMoe Uil C/aud  IPOMEXKYTOYHOM aTTecTalud, TO OH MOXET 3apaboTarhb
JOTIOIHUTENbHBIE OallIbl, OTPaboTaB COOTBETCTBYIOIIME pa3/esibl AUCHUUIUIMHBI, MOTYYHB OT
IpernoaBarelisi KOMICHCUPYIOIINE 3a/1aHusl.

B ciyyae monmyueHusi Ha MPOMEKYTOYHOW aTTeCTalliy HEYAOBICTBOPUTEILHON OIEHKU
CTYACHTY TPENOCTaBIsIeTCS IPaBO MOBTOPHOM arTeCTallMd B CPOK, YCTAHOBICHHBIN s
JMKBUJIALUH aKaJIeMUYeCKON 3aJJ0OJDKEHHOCTH 110 UTOraM COOTBETCTBYIOIIEH CECCHH.

OOyuatomuiicsi, HabpaBIIMI B XOJI€ TEKYIIET0 KOHTPOJs B cemecTpe oT 51 mo 70 6amios,
IO €rO0 JKEeJAaHUIO0 MOXKET OBbITh OCBOOOXKIECH OT MPOMEXKYTOYHOM aTTeCTAlUH.

Koun4yecTno 6as110B Ouenka
NPONUCHI0 OyKBO
96-100 OTIIUYHO A
86-95 OTIIUYHO B
71-85 XOpOLLIO C
61-70 XOPOIIIO D
51-60 YAOBJIETBOPUTEIBHO E

IIIxana mepeBo/ia OIEHKH W3 MHOTOOAJUTPHON B CUCTEMY «3aUTCHOY/«HE 3a4TCHO:
ot 0 to 50 GatoB «HE 3a4TEHO»
ot 51 o 100 6amoB «3a4YTEHOY

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

- «OtnugyaO» (A) - oT 96 Mo 100 6anIoOB — TEOpPETUUECKOE COMEpKaHUEe Kypca OCBOCHO
MOJIHOCThIO, 0€3 MpoOenoB HEoOXOAMMbIE MpPAKTHUECKHE HaBBIKM pPAa0OThI C OCBOEHHBIM
MarepuaioM chopMUpPOBaHbI, BCE MPEeTyCMOTPEHHbIE TPOrpaMMoil 00ydeHus ydeOHbIe 3a/1aHuUs
BBIIIOJIHEHBI, KAYE€CTBO UX BBIITIOJJHCHHUS OIICHCHO MaKCUMaJIbHBIM YHCJIOM 0aJlIoB.

- «Otmnuno» (B) - oT 86 mo 95 6amnoB — TeopeTHyecKoe colep:kaHue Kypca OCBOCHO
MOJIHOCThIO, 0€3 MpoOenoB HEoOXOAMMbIE MpPAKTHUECKHE HaBBIKM pPA0OTBI C OCBOECHHBIM
MarepuaioM chopMUpPOBaHbI, BCE NMPETyCMOTPEHHbBIE TPOrpaMMoi 00yueHHsl yueOHble 3aJaHUs
BBIIIOJITHEHBI, KAUE€CTBO UX BBLIIIOJIHCHHUS OLICHCHO YHCIIOM 6ann013, OJIM3KUM K MaKCHUMAJIbHOMY.

- «Xopomo» (C) - ot 71 mo 85 GamioB — TEOPETUUYECKOE COAEpkKAHHE Kypca OCBOCHO
MIOJTHOCTBI0, 0€3 POOEIIOB, HEKOTOPHIE MPAKTHYECKUE HABBIKK PAOOTHI C OCBOSHHBIM MaTepHajioM
c(hopMHPOBaHBI HEJOCTATOUHO, BCE IPEAYCMOTPEHHBIE TPOrpaMMoi 00yueHHsl yueOHbIe 3a1aHUs
BBITIOJTHEHBI, KaY€CTBO BBIMOJIHEHUS HU OJHOTO M3 HUX HE OIICHEHO MHHHUMAJBHBIM YHCIOM
0aJsIoB, HEKOTOPHIC BUJIBI 3aJJaHUH BBITIOTHEHBI C OIITHOKaAMHU.

- «Xopomo» (D) - or 61 mo 70 6amioB — TeOpeTUUECKOE COAEpXKAHUE Kypca OCBOCHO
MIOJTHOCTBIO, 0€3 TIPOOEIIOB, HEKOTOPHIE MPAKTHUECKUE HABBIKKA PAOOTHI C 0CBOSHHBIM MaTepHajIoM
c(opMHPOBaHBl HEAOCTAaTOYHO, OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOrpaMMoi 0Oy4YeHHS
y'-Ie6HI)IX SaHaHI/Iﬁ BBIIIOJTHEHBI, Ka4€CTBO BBIIIOJHCHUA HH OAHOI'0O H3 HHUX HE OICHCHO
MUHUMAJIBHBIM YHUCIIOM 0alJIOB, HEKOTOPHIE BUJIBI 3a/IaHUI BHITIOJIHEHBI C OIIMOKaMHU.

- «YnosnerBoputensHo» (E) - ot 51 mo 60 6amioB — TeopeTudeckoe comepaHue Kypca
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OCBOGHO YacCTHYHO, HO NpoOenbl HE HOCAT CYIIECTBEHHOIO XapakTrepa, HeoOXoquMble
MPAKTHYECKHE HABBIKM pPa0OThI C OCBOCHHBIM MAaTEpHUaIoM B OCHOBHOM C(OpPMHPOBAHHI,
OOJIBIIMHCTBO MPEIyCMOTPEHHBIX MpOrpaMMol OOy4eHHUs Y4eOHbIX 3aJaHUil BBINOJIHEHO,
HEKOTOPBIE U3 BHIMOJIHEHHBIX 33aHUH BBIITOJHEHBI C OUTHOKAMHU.

OneHoYHbIE IMoxazaresm Kpurepun oueHkn
cpeacTBa OLleHKH
(popmbl
TeKylIero u
NMPOMEKyTOYHOT0
KOHTPOJIsI)

Ompoc KoppekTHOCTh 1 TOJTHOTa OTBETOB Ornpoc OpoBOIUTCS B XONI€ 3AHITHS U
€ro pe3yibTaThl MOTYT OBITh YUTEHBI
TIPH OIICHKE MOCEIAEeMOCTH 3aHATHI

Tect 1) [IpaBUIBEHOCTH PEIICHU; MaxkcuMalibHOE KOJIMYeCTBO 0ajlioB
2) KoppeKkTHOCTb OTBETOB 3a UTOTOBBIH TecT cocTaiser 15
6am1oB. TecTsl IO OTAENEHBIM TEMAM
BXOJST B UTOTOBBII TECT, KOTOPBIN
MIPOBOAUTCS TIEPE]] HIIA BO BPEMsI
9K3aMEeHa B 3aBUCUMOCTH OT ()OPMBI
€ro MPOBEJCHUS: OYHOU WK
JUCTAHIIMOHHOMN

3aganue 1)IIpaBUIIBHOCTD pEIICHUM; MakcuMalIbHO 6 0aJIOB 33 OJHO
2)[IpaBriIbHBIC OTBETHI HA BOITPOCHI 3a[jaHue
IIPY YCTHOM 3alllUTE 3aJaHUI

KonTponbHas 1) nNpaBUIIBHOCTE PEILICHHUS; MaxkcumanbHOE KOTUIeCTBO 0aJlioB
pabora 2) KOPPEKTHOCTH BBIBOJIOB 3a KOHTPOJbHYIO paboty — 15.
3) 000CHOBAaHHOCTD PEILICHUIA MaxkcumalibHbIN 0aJi1 BBICTABJISIETCS

CCJIM MTPAaBUJIBHO PCIICHBI BCC HMICCTh
3a1a4, Oq)OpMJ'IeH OTYECT IO UTOraM
HX pCUICHUs, B OTYET BCTABJICHBI

CKPUNTHI

DK3aMeH 1)[TomHOTa OTBETOB HA BOIIPOCKHI UITH MaxkcuMaJIbHOE KOJIMYECTBO 0AUIOB -
MPaBWIbLHOCTh OTBETOB Ha 30. B cayuae AECTaHIIMOHHOMN
MIPEIIOKEHHBIE TECTHI; (hOpMBI TIPOBE/ICHHUS IK3aMECHA B
2)IIpaBuibpHOE pelIeHne 33/1a4d, a TAKKe | CyMMY OaJTOB BXOAST Oallibl,
TTOJTHBIE W TIPABUIIHHBIE OTBETHI HA MOJTyYEHHBIE B PE3YJIBTAaTe HTOTOBOTO
BOTIPOCHI 110 3a/1a4¢ TECTHUPOBAHUS

6. MeTtoanuyeckne MaTepuaJibl 0 OCBOCHHUIO TUCHUIINHBI

Paboueil mporpammol IUCHUIUIMHBI IPETYCMOTPEHBI CIEAYIOUIUE BUJIbI AyIUTOPHBIX
3aHATUH: JTEKIUH, TPAKTUYECKHUE 3aHATHS, KOHTPOJIbHBIE paboThl. Ha nekuusx paccMaTpuBaroTCs
Haubosee CIOXKHBIA Marepuan TUCHUIUIMHBL.  JIis pa3BUTHA 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 3aHATHSA MpeIHA3HAYEHBI JUIsI CAaMOCTOSTENBbHONW pabOThl CTYAEHTOB IO
PELIEHUI0 KOHKPETHBIX 3aj1ad. Kaxaoe mpakTH4ecKoe 3aHATHE CONPOBOXKIAETCS JOMAlIHUMU
3aJaHUsIMU, BBIIAaBa€MBIMH CTYICHTaM JUIs pEIIeHUs BO BHeayauTopHoOe Bpems. st paboThl C
NEYaTHBIMU U AMEKTPOHHBIMU pecypcamu C3MY nmMeercs BO3MOKHOCTB IOCTYIA K EKTPOHHBIM
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pecypcam. Opranmzamus paOOThl CTYIEHTOB C JJICKTPOHHOM OWMOMMOTEKOM YyKazaHa Ha canTe
MHCTUTYTA (CTpanule caiita — «Hayunas Oubmmorexay).

BonbmimHCTBO TeM OCHOBaHO Ha uUcCHojib30BaHuu npuiokenuss Excel. [ns
CaMOCTOSITENIbHONW pabOThl CTYIEHTOB Ipe/UlaraloTcs BapUaHThl 3ajad, pemaeMbix B SPSS.
CryneHTy mpeuiaraercsi CaMOCTOSITENIbHO pa3o0parbcsi B TpadUyecKoM JTUANOre JIaHHBIX
wiargpopm. Jlns  mporpammer  SPSS  mpenmnaraeTcss MCHONB30BaTh WHCIEKTOP METOOB
MPOrHO3UpOBaHMsl. Pe3ynbrarsl pemeHus 3afadul ciellyeT CPaBHHUTh C pe3yJbTaTaMu pPELICHUS
3a/1au ¢ IIOMOILBIO METOJIOB SKCIIOHEHIIMAJIBHOIO crilakuBaHus U metonamMu APUMA.

C uenpio KOHTPOJIA cPOPMUPOBAHHOCTH KOMIIETEHIUH pa3paboTaH (OHI KOHTPOJBHBIX
3aganuii. Ero wucnosnp3oBaHME TO3BOJISIET peai30BaTh OaUIbHO-PEUTHHTOBYIO — OIICHKY,
omnpeeeHHY0 nmpruka3oMm oT 28 aBrycra 2014 r. Nel168 «O nmpumeHeHnH O0alTbHO-PEUTHHTOBOM
CUCTEMBI OLIEHKU 3HAHUH CTYIEHTOB.

JlJis TOATOTOBKM K €KEroJHOMY HWHTEpHET-TECTUpOBaHUIO e-Exam ocymiecTBisercs
npeaBapUTEIbHAs TPOBEPKAa 3HAHUHM CTYIEHTOB, a TaKXK€ HMX CaMOOOydeHHEe C IOMOIIbIO
CIEIMAIbHBIX TPeHaXKepoB nopTana HTepHeT-TecTUpOBaHUSI.

Jlnst akTUBHU3alMK pabOThI CTYACHTOB BO BpeMsi KOHTAKTHOW pabOoThI ¢ mpernojaBaTesieM
OTJENIbHBIE 3aHATHS MPOBOAITCS B UHTEPAKTUBHON Gopme. B ocHOBHOM, HHTepakTuBHas (hopma
3aHATUI O0ecreunBaeTCs MPH MPOBEACHUN 3aHATHI B KOMITBIOTEPHOM Kjacce. MHTepakTuBHAs
dopma oOecrieunBaeTcs HanuuueM pa3paboTaHHbIX (aliIoM ¢ 33JaHUSIMH, HAIUYHEM
KOHTPOJIBHBIX BOIPOCOB, BO3MOXHOCTBIO JIOCTyNla K CHUCTEME JUCTAHLIMOHHOIO OOy4eHus,
MCIIOJIb30BaHUEM KaHalla teams, a TAaK)Ke MECCEHIKEPOB.

lloo2omoska k nexkyuu 3aKJII0YaeTCsl B CIAEAYIOLIEM:

—  BHUMATEJIbHO MIPOYMUTANTE MaTeprall IpeablIyLel JIEeKIHH;

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

—  O3HAKOMBTECH C yUYEOHBIM MaTepHalIoM 110 Y4EOHUKY U Y4eOHBIM I10COOUSM;

—  TIOCTapalTech YSCHUTH MECTO U3y4aeMOU TEMBI B CBOCH MPOeCCUOHATLHOM
MOJITOTOBKE;

—  3amuIIMTe BO3MOXKHBIE BOMPOCHI, KOTOPBIE BHI 33/1aIUTE JIEKTOPY Ha JICKIUH.

lloocomoska Kk cemMunapcKum 3auamusm:

—  BHUMATEJIbHO MPOUYMTANTE MaTepHrall JEKIUI, OTHOCALIUXCSA K JaHHOMY
CEMMHAPCKOMY 3aHSTHIO, 03HAKOMBTECH C YUEOHBIM MaTepUaJIOM 0 YUEOHUKY U
y4eOHBIM TTOCOOUSIM;

—  BBIHIIUTE 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
MOJYYUTh Ha HUX OTBET 3apaHee (10 CEMUHAPCKOTO 3aHATHS) BO BpeMs TEKYIIHUX
KOHCYJIBTAllU{ MTPENo1aBaTels;

—  TOTOBUTHCS MOXXHO MHAMBHUIYaJIbHO, TApAMU WJIM B COCTaBE MaJIOW IPYIIIIbI,
nociueHue ABIA0TCs 3G GEeKTUBHBIMU (popMamu paboTHI;

— pabouyast mporpamma JUCHUIUIMHBI B YaCTH 1IeJIeH, IepeuHIo 3HaHUH, YMEHUH,
TEPMUHOB U Y4€OHBIX BOIPOCOB MOXKET OBITH HCIOJIH30BaHA BaMU B Kau€CTBE
OpPHEHTHpPA B OPraHU3aIH 00yUECHUSI.

Iloocomoska k konmponvHou pabome:

—  BHMMATEJbHO IPOYMUTANTE MaTepua JIEKIUH, U MPAKTUYECKUX 3aHATHN, U3YUHTE
CKPHMIITHL, IpuBeieHHbIe B Moodle, a Takke B 3a/laHUAX Ha MIPAKTUYECKUE 3aHATHUS;

—  nonpoOyiTe pelnTh 3aJa4H, TOX0XKUE Ha 3a/1a4, KOTOpble OyIyT MPEUIOKEHbI Ha
KOHTPOJIBHYIO paboTy;

—  paboyas mporpamMma JUCIHUIUIMHBI MOXKET OBITh HCIIOJIb30BaHA MIPH MOJITOTOBKE K
KOHTpPOJIbHOM pabore.
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Iloozomoska K sx3ameny.

K sk3ameHy HE0OXOAMMO TOTOBHUTCS LIEJIEHANPABIECHHO, PETYISPHO, CUCTEMATHUYECKHU U C
MEPBLIX JHEW OOy4YeHHUs MO JNaHHOW MUCHUIUIMHE. [TOMBITKM OCBOUTH TUCHUILIMHY B MEPUOI
3a4€THO-IK3aMECHAI[MOHHOM ceccuu, KakK MIPaBUIIO, IMOKa3bIBAIOT HE CIIMIIIKOM
VIOBJIIETBOPUTENIbHBIC pe3yibTaThl. B camMoM Hadane y4eOHOro Kypca TMO3HAKOMBTECh CO
cieayromnen yaeOHO-MeTOANYECKON TOKYMEHTAIIUCH

- MPOrpamMMOM JUCUUILINHBL,

- MepeYHeM 3HAHUN U YMEHHM, KOTOPBIMH CTYJEHT JODKCH BIIAJIETh;

- TEMaTHYCCKUMHM TUIAHAMH JISKITNI, CECMUHAPCKUX 3aHATHH;

- KOHTPOJIBLHBIMU MEPOIIPUATHSIMH;

- y4eOHHUKOM, Y4EOHBIMH ITOCOOUSMH IO AUCIUIUIMHE, & TAKXKe
AJIEKTPOHHBIMU PECYPCaAMU;

- MEPEYHEM BOIIPOCOB K HK3aMEHY.

[Tocne sToro y Bac JODKHO c(OpMHPOBATHCS YETKOE MpEACTaBIeHHE 00 o0beMe u
XapakTepe 3HaHW U YMEHUH, KOTOPBIMH HAJI0 OyIeT OBJIACTh IO AUCHUILTHHE. CHCTEMAaTHYECKOe
BBITIOJTHECHUEC yqe6H0171 pa6OTLI Ha JICKIUAX U CCMUHAPCKUX 3aHATUAX IMO3BOJIMT YCIICITHO OCBOUTH
JUCIUATUTMHY W CO3/IaTh XOPOIIYIO 0a3y IUIsl clJadu SK3aMeHa.

7.Y4eOHas auTeparypa U pecypcbl HHGOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH
"HHTepHer", BKJIIOYas epevyeHb YUeOHO-MeTOAMYecKOro odecnedeHus 1Jisi
CaMOCTOSATEJIbHOM padoThl 00y4AOIIMXCSH 110 JUCIHHUIIMHE
7.1. OcHoBHaA JUTEpPaTypAa.

1. AdanacreB, Biaagumup HukoigaeBuu. AHajJaIu3 BpeMeHHBIX PHAJAOB H
nporuoduponBanue. - CaparoB:Aii IIu Ap Meaua. — 310 c. TekcT : 3JIeKTPOHHBIH.
- URL: http://www.iprbookshop.ru/90196.html (1ara oopamenus: 12.11.2020). -
Pexxum noctyna: aJisi aBTOPpU3MP. NMOJIb30BaTe e

2. Toaoktuonora IO.I., Uabmunckasa C.A., Wmwoxuna WU.B., JlyroBckoir A.M.,
Jiucnuknna H.B. u ap. IIporHo3upoBanue U IUIAaHMPOBaHHE B IKOHOMHKE. -
MocksBa:IIpomerein — 544 c¢. Texker : osaexkrponnsbiii. - URL:
http://www.iprbookshop.ru/94511.html (nara oopamenusi: 01.10.2020). - Pexxum
AOCTYNA: IJIS aBTOPU3HP. N0JIb30BaTe el

3. Mactunkuit C. D. (2020) AHanu3 BpEeMEHHBIX PIAOB C momomblo R. —
DJNIeKTpOHHAs KHUTa, ajipec gocrymna: https://ranalytics.github.io/tsa-with-r

4. Mupkun, bopuc I'puropseBnu. BBenenune B ananus nanubix — M.:FOpaiit, 2020 —
174 c¢. Teker : »suaekrponnbii // DBC Hpair [caiit]. — URL:
https://urait.ru/bcode/450262 (nara oopamenusi: 01.10.2020)

5. Mxurapsu B. C., Apxunoa M. 10., /lyoposa T. A., Mupouxkuna 1O. H., Cuporun
B. I1. Anaau3 nannbix. — M.: FOpaiit, 2020 — 490 c. Tekcr : aaekTponnslii // IBC
IOpaiit [caiit]. — URL: https://urait.ru/bcode/450166 (mara oOpameHnus:
29.09.2020)

6. O'Hua, Katu. Data Science : Uncaiinepckas uHdopMamus 1jisi HOBUYKOB.
Brarouas s3bik R : [mep. ¢ anri.] — CII6. IIutep. — 368 ¢. Tekcr: 2J1eKTPOHHBIIA. -
URL:  http://new.ibooks.ru/bookshelf/359209/reading (nara  oOpameHus:
25.01.2021)

7. Xaiinaman P. JIxx, Atanaconynoc JIx. [IporHo3upoBanue: NpyUHIUIBI U TPAKTHKA.
[DnexTponnsiit pecypc] —URL: https://otexts.com/fpp3/

Bce MCTOYHUKH OCHOBHOM JIMTEPATYPbl B3aUMO3aMeHsIeMbl

7.2./lononHUTEIBHAS JIUTEPATypa.
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1. Principles of Econometrics with R [Jaexrponnbiii pecype] - URL:
https://bookdown.org/ccolonescu/RPoE4/

2. banmun K.B. DxoHoMeTrpuka : yue0. mocodue i CTyICHTOB BY30B, 00 YIarOIITUXCSI 10
cnenuanbHOCTAM "®unaHcel U kpenut", "Byxranrepckuii yaet, ananu3 u ayaut" / K.B.
banaun, O.®. beictpoB, M.M. Cokonos. - M. : KOHUTHU-JTAHA, 2004. - 254c.

3. bapcersn A.A, KynpussoB M.C., Crenanedixko B.B., Xoaon MHN.N.
IIporHo3upoBanue BpeMEeHHbIX ps0oB U mnpoueccoB. 3-e usa. - CII6. : BXB-
IerepOypr, 2010. - 512 c.

4. bopoBuxo B. II. IIpornosupoBanue B cucreme Statistica B cpexe Windows :
OCHOBBI TEOPMHU U NHTEHCUBHAS MPAKTHKA HA KOMIIbIOTepe : yued. mocodome /s
BY30B, pek. M-Bom oOpa3zoBanusi Poc. ®exepanuu / B. II. bopoBukos, I. HU.
HBuenko. - M. : ®uHaHChI M cTaTHCTHKA, 2000. - 378 c.

5. Bbype B. M. OcHoBbI 3KOHOMeTpUKH: yued. mocodue / B. M. Bype, E. A. EBcees..
— CIIo6.: U3a-Bo C.-IleTepd. yn-ta, 2004. - 72 c.

6. Kepon, Opeiaben. IIpM.:IuajekTuka. -684 c. IlpukaagHoe MAalIUHHOE 00y4YeHHE
¢ nomouibio Scikit-Learn u TensorFlow : Konuenuuu, HHCTPYMEHTbI M TEXHUKHU
AJISl CO3IaHUSI HHTEJJIEKTYAJbHBIX CHCTEM : MOJHOIBETHOE H3/IaHNeE : MePeBoJ €
aHrimiickoro — M.: luanekTuka, 2018 — 688 c.

7. HaymoB B.H. Anaiu3 JaHHbIX M MallIMHHOEe oOyuyeHHe: MTeOAbl H
HHCTPYMEHTAJIbHbIe cpeacTBa. Menep. roc. Ol0IKeT. 00Pa30BaT. yUpe:KIeHUe
BbICIIL. 00pa3oBaHus ""Poc. akaj. Hap. X03-Ba U roc. cay:xk0b1 npu Ilpe3uaente Poc.
®enepanun'’, Ces.-3an. un-t ynp. - CIIo. : C3HY - ¢un. PAHXuI'C, 2020. - 260
c.

8. Haymos, Baagumup HukonaeBuu. CpeacrBa OM3Hec- aHAJMTUHKH: y4ed. mocodoue
/ B. H. HaymoB ; ®enep. roc. OwmIxer. 00pa3oBar. y4ypesKaeHHe BbICIIIL.
oopa3zoBanus ''Poc. akaa. Hap. Xo3-Ba M roc. cay:xkobnl npu Ilpe3sugente Poc.
®egepanun', Ces.-3an. un-t ynp. - CIIo. : C3Y - ¢ua. PAHXuI'C, 2016. - 107
c.

9. Huabcen JiiiuH. [IpakTuYecKuii aHAJIM3 BPEMEHHBIX PSA/IOB: IPOTHO3MPOBAHUE
€0 cTaTHCTHKON U MamnHHOoe o0yuenue. —M.: OO0 [Auanexktuxka — 2021 — 544 c.

10. Caarn T. JI. IlpunsiTHe pelIeHWH NPH 3aBHCHMOCTSAX M OOpPAaTHBIX CBSA3AX :
anaauTuyeckue cetu = Decision making with dependence and feedback : analytic
network process / T. JI. Caaru ; nep. ¢ anri. O. H. AHapeiiunKkoBoi ; Hay4. pen.:
A. B. Anapeiiunkos, O. H. Angpeiiuukosa. - Uza. 2-e. - M. : YPCC, 2009. - 357 c.

11. Upiruuko B. H. IlporHo3upoBaHue couuanbHO-3KOHOMUYECKHX mporeccoB / B.H.
Hpiruuko ; ¢ mpenucn. J.M. I'summanu. - uza. 2-e, nepepad. u gom. - M. : KomKnura,
2007. - 238 c.

12. Dxonomertpuka : yuebnuk / [1.W. Enuceesa u ap.] ; mox pen. U.W. Enuceeoii. - M. :
IIpocnexkr, 2009. - 288 c.

13. Dxonomerpuka: yueoHuk / B. C. Mxurtapsu [u ap.] ; noa pea. B. C. Mxurapsua.
- M. : IIpocnekrt, 2009. - 380 c.

7.3. Y4eOHO-MeTOANYECKOE 00ecIIedeHHe CAMOCTOATEIbHOM PadoThl

1. Ilosoxxenue 00 OpraHM3anMU  CaAMOCTOATEJBbHOH padoTbl  CTYICHTOB
(heaepaJbHOIO rocy1apCTBEHHOI0 OHIKETHOTO 00PA30BATEIbHOIO0 YUPeK/AeHU S
BbIcIIero ooOpa3oBanus «Poccmiickasi akageMusi HApPOAHOIO XO3#HCTBAa M
rocyarapcreeHHoil ciay:x0n1 npu I[lpesugenre Poccuiickoit @exepaunu» (B pe.
npukaza PAHXuI'C ot 11.05.2016 . Ne 01-2211);

2. Iouoxkenne o0 KypcoBoil padore (NMpoeKTe) BBINOJHIAEMON CTYIeHTaAaMU
(denepajbHOro rocy1apcTBeHHOIr0 OIIXKETHOT0 00Pa30BaTEILHOI0 YUpPeKIeHH I
BbIcIIero ooOpa3oBanust «Poccmiickasi akageMusi HAPOAHOIO XO3#HCTBAa M
rocyrapcreeHHoi cayx0bl npu [Ipesugenrte Poccuiickoit @exepauum» (B pexa.
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npukasa PAHXuI'C or 11.05.2016 . Ne 01-2211)

7.4 HopmaTuBHBIEe IPABOBBIE IOKYMEHThI

He ucnons3syrorces
7.5. UaTepHeT-pecypchbl.

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

PycckosizbIuHbIE pecypcehl
—  DJEeKTpOHHBIC YUCOHHUKH IEKTPOHHO - OnbnmuoteuHoi cuctemsl (ObC) «AOyKe»
— DIIeKTpOHHBIE YYEOHUKH MEKTPOHHO — Oubnuroreunon cucreMsl (ObC) «Jlanby

— HayuHo-npakTuyeckue cratbu Mo (UHAHCAM M MEHEIKMEHTy M3marenbckoro oma
«bubnmoreka [ peOCHHUKOBAY

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

— MHudopmanmonHo-npaBoBsie 6a3bl - KoHcynbTanT mitoc, ['apanr.
AHIJIOSI3bIYHBIE PecypChl

— EBSCO Publishing - nocTym Kk MyIbTHIACIUTUTMHAPHBIM ITOJITHOTEKCTOBBIM 0a3aM JaHHBIX
Pa3IMYHBIX MHPOBBIX M3/IAaTEIbCTB 110 OM3HECY, IKOHOMUKE, (pMHAHCAM, OyXTajaTepcKOMY
yUYETY, T'YMaHUTAPHBIM U €CTECTBEHHBIM 00JIACTSIM 3HAHHMIA, pedeparaM U MOJTHBIM TEKCTaM
MyOJIMKAUN U3 HAYYHBIX U HAYIHO-TIOMYJISIPHBIX KYPHAJIOB.

— Emerald- kpymnHeiinee MupoBoe M31aTENbCTBO, CIICHUATU3UPYIOLIEECS Ha AIEKTPOHHBIX
JKypHajiax ¥ 0a3zax JaHHBIX MO SKOHOMHUKE W MEHEIHKMEHTY. MimeeT craryc OCHOBHOTO
UCTOYHMKA MpodeccHoHaNbHOW MHbOpMAIMK IS MpernogaBareneii, ucciaenopareieii u
CHEIHAJINCTOB B 00JACTH MEHEPKMEHTA.

Bo03MOXXHO HMCIONIB30BaHHE, KPOME BBIIICIIEPEUYHUCICHHBIX PECYpCOB, U APYTHX JIIEKTPOHHBIX
pecypcos cetu MHTEpHET.

7.6. UHbIe HCTOYHHUKH.

He ucnons3yrores.

8. MarepuajbHO-TexHUYeCcKas 0a3a, MHGOPMALMOHHBIE TEXHOJIOTHH, IPOrPAMMHOE
obecnieyenne M1 MHGpOPMALHOHHBIE CIIPABOYHBIE CHCTEMBI

Kypc BritodaeT ucnonb3oBaHue MporpaMMHuHOro odecneuenust Microsoft Excel, Microsoft
Word, Microsoft Power Point g MOATOTOBKY TEKCTOBOTO M TaOIUYHOTO Marepuaa,
rpadu4ecKuX WITIOCTPALHi, a TaKkXkKe Ul peleHHs 3a/1a4 SKOHOMETPUYECKOTO MOJIEIMPOBAHMSL.
Jis  SKOHOMETPHUYECKOTO  MOJCIHMPOBAHUS TaKKe JOJDKHBI — HMCIIOJB30BATHCS  TAKETHI
CTaTUCTUYECKOTO M SKOHOMETPUUYECKOTO MOJIETIMPOBAHUS, a TAKXKE A3bIKM aHAJUTUKU JaHHBIX R,
Python.

Mertonpsl 00yueHHs] ¢ MCIOJIb30BAHMEM WH(OPMALMOHHBIX TEXHOJOTHH (KOMIIBIOTEPHOE
TECTHPOBAHUE, IEMOHCTPAIHS MYITBTHMEINIHBIX MaTePUAIIOB)

WHTEepHET-CepBUCH U ANIEKTPOHHBIE Pecypchl (MIOMCKOBBIE CHCTEMBI, DIIEKTPOHHAS MOYTa,
npodeccHOHAbHBIE TEMAaTHYECKUE YaThl U (DOPYMBI, CHCTEMBI ayAHO W BHIEO KOH(EPEHIHH,
OHJIAMH SHIMKIIONEIUH, CHPABOYHUKH, OHOIMOTEKH, OHIEKTPOHHbIE YydeOHbIE MU Yy4eOHO-
METOJIMYECKIE MATePUAIBI).

Jns  opraHuzanMM  JAMCTAHIIMOHHOTO OOy4YeHHs CIIeAyeT HCIOJIb30BaTh CHCTEMY
JTUCTaHIIMOHHOTO 00yueHus Moodle ¢ perucrpanmeit Bcex 00yqaeMbix.

‘ Ne n/m ‘ HanmenoBanue \
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1. | KomnbrorepHble KJIACChl € epcoOHaNbHBIMU DBM, 00beTMHEHHBIMHU B JIOKAJIbHBIC
CETH C BBIXOJOM B MHTEpHET

2. | Iaker Excel -2016, proffesional plus, IBM SPSS statistics, R, RStudio, Anaconda

3. | IIporpamma Loginom

4. | MynpruMenuitHbIE CPECTBA B Ka’KIOM KOMIIBIOTEPHOM KJIACCE U B JIEKLIUOHHON
ayAUTOPUH

5. | bpaysep, ceTeBble KOMMYHUKAllMOHHbIE CPEACTBA I Bbixoaa B MHTepHeT. CepBHCHI
U CIyXO0bl Azure

6. | O6maunsie Texnonorun Google Collab, Loginom

KomnbrorepHsbie kiacesl u3 pacuera 1 IIDBM s onHoro odyuaemoro. Kaxxnomy
o0y4arolemMycs 10JKHa ObITh IIPEI0CTaBIeHa BO3MOXKHOCTh JOCTyNA K ceTsiM MHTepHeT B
teueHue He meHee 20% BpeMeHU, OTBEICHHOTO Ha CAMOCTOSITENIbHYIO ITOATOTOBKY.
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