[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

OVO: Arinpeit [lparomnposud X1yTkos  (pegepasipHOe rocyrapcTBeHHOE GIOKETHOE 06Pa30BaTeIbHOE

ﬁifa"( ﬁé’ﬁﬁﬁéﬁiigogpm 2022 15:32:30 | YdpesKlente BbicIero 06pa3oBanus .
o 7 «POCCHUUCKASA AKAJEMUSA HAPOJIHOI'O XO34AUCTBA

YHUKanbHbI MPOrpaMMHbIA KIKOY:

880f7¢07¢583607b775f6604a630281b13ca0f2 M TOCYIAPCTBEHHOM CJYKBBI

HPUHIPE3UJIEHTE POCCUMCKOM ®EIEPAIIN»

CeBepo-3anaaHblii HHCTUTYT ynpajeHus — puianaa PAHXul'C

Kadenpa 6uznec-undopmaruku

(Haumenosanue kagheoput)

YTBEPXXIAEHO
Hupexrop C3Y PAHXul'C
A J1.Xi1yTKOB

IMPOI'PAMMA BAKAJIABPUATA
«bu3Hec-uHpopmaTuka»

PABOYAS NTPOTPAMMA JUCHUIIJIMHBI
peaan3yemMoii 6e3 NpUMeHEeHHs 3JIeKTPOHHOr0 (OHJIaiiH) Kypca

b1.B./IB.03.02IIporno3upoBaHue BpeMEHHBIX PSI0B

[Iporuo3upoBanue
(Kpamkoe HauMeHO8aHUe OUCYUNTIUHbL)

38.03.05 buznec-unpopmaruka

(K00, HaUMeHOB8aHUe HanPagiIeHUs NOO2OMOBK)

«bu3Hec-aHAJTUTHKAY
(npoguinv)

OakaaBp
(keanugpuxayus)

O4YyHasd
(¢hopma obyuenus)

I'og mHabopa — 2022

Cankrt-IletepOypr, 2022r.



ABTOpP—COCTaBHUTEJIb:
Kanaupar TexHMYecKHMX HayK JOLEHT Kadeapsl Ou3Hec-uHpOpMaTHKH Yib3eryeBa [lapuma
JlamauHoBHA

3aBenywimuii kadeapoii OusHec-uHpopMaTHKA
I.B.H., ipoheccop Haymos Brnagumup Hukonaesug

B nHOBOI1 penakiuu PI1/] omoOpena mpoTokosiom 3acenanus kadenper ousnec-uHpopmaruku Ne 9
ot 04.07.2022 r.



COJIEP)KAHUE

1. Hepequb IIAaHUPYEMBIX PE3YJIIETAaTOB O6yLI€HI/I$I o JUCHUIINIIMHE, COOTHECCHHBIX C

IUTAHUPYEMBIMHU PE3yJbTaTaMU OCBOEHUS 00Pa30BATEIEHON MPOTPAMMBI.......uveeeeenenenn.. 4
2. O6bem u MECTO JUCIUTLIAHBI B CTPYKTYpe oOpa3oBarenbHON
TIPOTPAMMBI. .. .eveeneeeeennanne 5
3. Coaepx’aHU€ U CTPYKTYPA JUCHIMIITIHBL . ..uvtenntteennteeennteeeennaeeennnaeeannneeeannneeannneans 6
4. Marepualibl TEKYIIEro KOHTPOJISI YCIIEBAEMOCTH 00yJarommxcss u (POH/I OLIEHOYHBIX CPEJICTB
MPOMEKYTOUHOMN aTTECTALMU IO JUCIIMIIITIHE ... euneententenee et eneanteaneeneeaneaneennennes 8
5. OueHouYHbIE MaTepUaIbl MPOMEKYTOUHON aTTECTAIIUU TIO TUCHHUIIITHHE . .. 'uveeneeeneennenn. 31
6. Meroauueckue MaTepUabl 10 OCBOCHUIO JUCIUILTUHBL. .. ..ouveeeeennn... 38

7. YueOHas nuTeparypa U pecypchbl  HHGPOPMANMMOHHO-TEICKOMMYHHKAIIMOHHOW  CETH
"UnTepHet", yueOHO-MeTOIUIeCcKoe 00ecIieueHne CaMOCTOSTEIbHON paboThl 00yUYarOIIUXCS

UL 020011070001 171 (U 38
A B 0107 (0):35 =8 010716 1<) 0 1 ) 0¥ P 38
7.2. JIOTIOTHUTEIBHAS TATEPATYPA « + e e eveeneeeenaeeenaeenneeneeenteeneeeneeenneenneeenneenneens 40
7.3. Y4eOHO-MeToqu4YecKoe 00eCreueHne CaMOCTOSTEIbHOM PAOOTHI. ... .vuvneennennn.e. 40
7.4. HOpMATHBHBIE TPABOBBIC JOKYMEHTDL. . .. eneteeneteenteenneeenneenneeanneenneennneannens 41
ST 05 1S 0) (S5 i o< 0 1) 5 N 41
T 0203 (S 7 (% W0 13 1% 1 Z 41

8. MarepuanbHo-TexHuueckass  0aza, HMHPOPMAILMOHHBIE  TEXHOJOTHH, MNPOrPaMMHOE
obecriedeHre U WH)OPMAIIMOHHBIE CIIPABOUHBIC CHCTEMBI . ....ecveerveerreaneenreeneeeneeaneenseeeennnenne 41



1. IlepeyeHb MJIAHMPYEMBIX Pe3yJbTATOB 00y4eHHUsI MO0 JUCHHUILINHE, COOTHECEHHBIX C
IJIAHUPYEMBIMH Pe3yJIbTaTAMM OCBOCHHUS POrPaMMblI

1.1.  Jucummummna «lIporHo3upoBaHne BPEMEHHBIX pPSAIOB» 00OECIIEUMBACT OBJIAJICHUE
CJIEIYIOIIMMH KOMIETCHIUSAMU:
Tabmuma 1.1
Kon HaumenoBanue Kon HaumeHoBaHnue KOMIOHEHTa
KOMITETEHIIUN | KOMIIETEHLIUU Kommonenra KOMITETEHIIUU
KOMIIETCHITUN
IIKC -3 Cnocoben ITKC-3.1 [Ipumensier CHUCTEMHBIN
000CHOBBIBATH MOJXOA, METOAbBl  TEOpUU
pelleHuss Ha OCHOBE OPUHSITUS PELICHUH, METOMIbI
OILICHKM M  aHaiu3a ONTUMU3ALNU npu
LIEEeBBIX IOKa3aTeNen, 000CHOBAaHUHU PEIICHUS
MMOCTPOCHUS u
MIPUMEHEHHUS
AITOPUTMHYECKUX
MoIeen
B pe3yabrare ocBOeHMsI JUCHUNJIMHBI Y CTYI€HTOB /I0JKHBI OBITH C()DOPMUPOBAHBI:
Tabmuma 1.2
OTO/TD Kon Pesynbrarel 00yuenus
(mpu HANTUYUU KOMITOHEHTa
npodcrangapra)/ KOMIIETCHIIUT
npodeccruoHaIbHbBIE IeHCTBUS
O6ocHoBanue pemenuii D/6 | TIKC-3.1 Ha ypOBHE 3HAHUM:

@opMHPOBAHUE BO3MOXKHBIX

pelIeHHI Ha OCHOBE
pa3pabOTaHHBIX IS HHX
IENIEBBIX rokasarenei
D/01/6

Anamus, oOocHoBaHue Wu

BBIOOp pemenust D/02.6

3HaTh:

OCHOBHBIE TTOHSTHS U OCHOBHBIE METO/IbI
TEOpUW aHaIM3a JaHHBIX, HHTEJUICKTYaJIbHOM
00pabOTKM JaHHBIX, MAIIUHHOTO OOYYEHHS,
TEOpUU  TIPOTHO3WPOBAHUS, SKOHOMETPHKH,
MHOTOMEPHOU MaTeMaTH4eCKON CTaTUCTHKU;
cpencTBa OW3HEC-aHATUTUKA W OU3HEC-
MOJICTTUPOBAHUS, aHAIHM3a W TPOTHO3HPOBAHHS
BPEMEHHBIX PSZIOB U MAHENIbHBIX JaHHBIX;

Ha YPOBHE YMEHUN:
Ymers:

o0OpabaThIBaTh SMIIUPUYECKHE U
OKCHEPUMEHTAIbHBIC JaHHbIC, OCYIICCTBIISATH
npeo0paboTKy U OYMCTKY JTaHHBIX;

UCNOJb30BaTh  MaTeMaTH4YeCcKue U
WHCTPYMEHTAJIbHBIE CpeACTBAa [UIA  3a/1ad
ONMUCAaHUSI W MOJAEITUPOBAHUS TPOLIECCOB U
CHCTEM, 00paboTKH, aHajam3a u
CHUCTEMaTH3allui PE3YyJIbTaTOB HCCIIEIOBAHUS
JUISL IPUHATHUS PELLICHNN;

paspadarbiBaTh
MaTreMaTH4YeCcKHe MOJeau i
pelleHusi NPUKJIATHBIX 32124




2. O0bem H MecTO JUCHHUILINHBI B cTpykType OIl BO
O0beM IMCUMIIHHBI

OO0mmas Tpy10eMKOCTh AUCITUIUIMHBI COCTaBIIsAET 4 3a4eTHBIC eAMHUIBI /144 yaca.

JIMCIMIUIMHA ~ peayM3yeTcsi YacTUYHO C MNPUMEHCHHEM JMCTAHIIMOHHBIX 00pa30BaTEbHBIX
texHoyoruit (manee — J10T).

JocTynm K CcHUCTEME JUCTAHIIHOHHBIX O0Pa30BATENBHBIX TEXHOJIOTHH OCYHISCTBISCTCS KaXIbIM
00yJaronMMCs CaMOCTOSATENBHO C JIFOOOTO YCTpOMCTBa Ha mopTtane: https://Ims.ranepa.ru/. Ilapons u
JIOTUH K TUYHOMY KaOWHETY / IpOQIITIO MPEIOCTABISAETCS CTYICHTY B JIEKaHATe.

Tabnuma 2
Bun pa6OTbI TpyroeMKocTh TpynoemkocTh

B aKaj. Jacax B aCTPOH. Yacax

ayn./20, 10T ayn./20, 10T
OO011asi TPY10€eMKOCTh 144 108
KontakTHasi pa6ora c 57 39
npenoaaBarejiemM
Jlexnuu 24 18
[IpakTyeckue 3aHsATU 28 21
JlaGopatopHbie 3aHsATHA
IIpakTnyeckasi NOArOTOBKA 16 12
CamocTosiTesibHast paboTa 54 40,5
KonTtposb 36 20,25
@DOpMBI TEKYIIIETO KOHTPOJIS O/T/3an/KP
®opMa NPOMEKYTOUYHOM SK3aMeH
arrecTauuu

MecTto aucunmimasl B ctpykrype OII BO
Hucuunnmuaa b1.B.JIB.03.02«IIporHo3upoBanue BpPEMEHHBIX PSAJIOB» OTHOCHUTCS K

JUCLUIUIMHAM MO BBIOOPY yueOHOro miiaHa 1o HampasieHuto «busnec-ungopmaruka» 38.03.05.
[IpennonaBanne aucuumiauHel  «lIporHo3upoBaHre BpEMEHHBIX pSJIOB» OCHOBAaHO Ha
muciumuinHax — b1.0.08.05 «Teopust BepoATHOCTEN M Maremarnyeckas craructuka», b1.0.23
«AHamu3 paHHbxX», B1.0.08.06 «Oxonomerpuka», ®TJ(.04 «IIporpamMmmupoBaHue Ha S3bIKE
Python». B cBoro odepenp oHa co31aET HEOOXOAUMBIE MPEANOCHUIKH /ISl OCBOCHMS MPOrpaMm
Takux JaucuuIuiH, kak b1.0.22 «AHanu3 u MoJenupoBaHHE OU3HEC-NPOIECCOB». 3HaHMS,
YMEHHS ¥ HaBBIKH, IOJIYYECHHBIE TIPU U3YYEHUH IUCLUIUIMHBI, UCIOIB3YIOTCS CTYAEHTaMH IpHU
BBIMIOJTHEHUH BBITYCKHBIX KBAIU(DUKAIIMOHHBIX padoT.

JucuunimHa usydaercsi B 6-m cemectpe 3-ro Kypca.

®opMoOii MPOMEKYTOYHOM ATTECTALMH B COOTBETCTBHM € Y4eOHBIM IJIAHOM SIBJISIETCS
IK3aMeH.

3. Coaep:kaHue M CTPYKTYpPa AMCIUIIHHBI

Tabmuma 3
Ne ni/m HaumeHoBanue O0beM TUCHUIIMHBI, YaC. dopma
TeM Bcero KonrakTHas pabora Cp TeKyILero
00y4arommxcs ¢ KOHTPOJIsA
npenoaasareseM ycneBaemMo
110 BUJIaM Y4eOHBIX CTH™¥,
3aHATHH MPOMEKYT
J | m3 | KC | CPO |[CIl| ounoii




P aTTecTanu
H***

O06mas
XapaKTEePUCTHKA
METOZOB U MOJeIei
MIPOTHO3UPOBAHUS

Tema 1 6 2 4 Oo/T

[IpenoGpabdoTka
BPEMCHHBIX PSIOB

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

[Ipocteie
Tema 3 | IIporHo3upoBanue 14 2 4 8 O/3an/T
BPEMEHHBIX PSIOB

MeTtoabt
Tema 4. CIIaKUBaHUS 16 4 4 8 O/3an/T
BPEMEHHBIX PSIOB

Ce3oHHbIE
COCTABIISIOIIHE.
Tema 5 CnexTpanbHbIi 24 4 8 12 O/3an
aHaJIN3 BPEMEHHBIX

pSI0OB

Mopnenu
aBTOPETPECCUU U 20 4 4 1 O/3an./KP/
CKOJIB3AIIIETO T

CpCaAHCIo

Tema 6

[Tporuno3upoBanue ¢
Tema 7 TTOMOIIIHIO 16 4 4 8 O/3an
HEUPOHHBIX CeTeH

[IpomexxyTouHast arTecTanus 36 2% 36 OK3aMeH

Bcero (akan./acTp. 9achl): 14(1)4;/ 1 24/18 28/21 ) 927/20

Hpumeuanus:
KoHncynpranus x 3x3aMeHy — 2 Jaca

Hcnonb3yeMble COKpaIeHus:
J — 3aHATHS JIEKOMOHHOTO THHAa (IEKUMM W WHbIE Yy4YeOHBbIE 3aHATHSA, NpeIyCMaTpUBAIOIINE
NPEerMYIIECTBEHHYIO Tepeaady yuyeOHO HHPOpMauK MeJarornyecCKuMH PabOTHUKAMHU OpTaHU3aluH U (WIIN)
JUIIaMH, TPUBJIEKAEMBIMU OpTaHM3alMedl K peajn3aludd o0pa3oBaTeNbHBIX MPOTPaMM Ha HMHBIX YCIOBHUSX,
oOydJarormumcs) ;
13 — mpakTryeckue 3aHATH (BUABI 3aHATHS CEMHHAPCKOTO TUIIA 32 UCKITIOYEHUEM JIAOOPATOPHBIX PadoT) ;
KCP — unauBumyanbHas padoTa 0oOy4arOIIUXCsS C MEJarorMueCKUMU paOOTHMKAMM OPTraHu3allid U (WJIH)
JIUIIaMU, TIPUBJIEKAEMbIMU OpraHH3alyell K peanu3anuu o0pa3oBaTelbHBIX MPOTPaMM Ha WHBIX YCIOBHSX (B
TOM YHCJIC WH/UBHUIyaJIbHbIE KOHCYIIBTAINHN) ;
CP — camocrostenbHas padbora, ocyniecTBisieMas: 0e3 y4acTHs Melaroriueckux padOTHUKOB OpPTaHU3aluu U
(uru) M, IPUBJIEKaeMbIX OpTaHU3aIKEel K pealin3aiuy 00pa3oBaTeIbHBIX IPOrPaMM Ha HHBIX YCIIOBHSX;
CII — camonpoBepka;
CPO — camocTosTenbHas padora o0ydaromerocs
koHTponbHBIE paboTsl (K), onpoc (O), rectuposanue (T). Bermonnenue 3ananus (3ax)

Coaep:xkanne U CHUNIHHBI
Tema 1. O01masi XapaKkTepuCTHKA METOI0B U Mo/ieJieid IPOrHO3UPOBAHUS

[Tonstne «pornosupoBanue». CyIIHOCTP M COAECPKAHUE COLMAIBHO-YKOHOMHUYECKOTO
IIPOTHO3UpOBaHUA. Buapl U Ha3HaueHHE IMPOTHO30B. lIpUHIUIEI COLUAIBHO-DKOHOMUYECKOIO
nporro3upoBanus. Knaccudukaiuss mMeroqoB nmporosuponanus. [loHsThe BpeMeHHOro psija.
Mogenu BpemenHoro psaa. OnpeneneHue U TUIOIOTHsI BpEMEHHBIX psaoB. Moaenn BpeMeHHBIX



psanoB. COCTaBJSIOMIME MOJAETU BPEMEHHBIX pPsA0B. OCHOBHBIE XapaKTEPUCTUKU BPEMEHHBIX
psanoB. ABrokoppensnuonHas ¢yHkiua. OmmOku mporHo3upoBaHus. Koppenorpammsr
BpEMEHHOTrO0 psiza. Mozaens 6enoro nryma. MHCTpyMeHTallbHBIE CPEICTBA MOCTPOCHUS U aHAIIN3A
BpeMeHHBIX psnoB. [IponosupoBanue B IBM SPSS, R, Python. bubnuorekn nporao3upoBanusi.
Kiaccuueckue BpemeHHble psaibl. CpeicTBa BU3yalnu3allud BPEMEHHBIX PSIOB.

Tema 2. Ilpeno0padoTka BpeMeHHbIX PsiA0B

CraunoHapHOCTb  BPEMEHHBIX  psAAOB. AHaIW3  CTAlMOHAPHOCTH C  IIOMOILBIO
Koppenorpamm. Mogenb ciydaitHoro OmyxknaaHus. Kputepum crammonapHoctu. Kputepwii
JIprounnra-bokca.  Eputrepum  cepuil.  Kpurepuit  ®ocrepa-Crroapra. VMcnonb3oBaHue
craructuiyeckux maketoB R, Python, SPSS, Eviews, gretl nmpu ananuse cTalmoHapHOCTH
BPEMCHHBIX psoB. AHamu3 u 6opsOa ¢ anomanusimu. Kpurepuu ['pab6ca, Pocuepa, JlukcoHa,
Hpsuna. Ananu3 mnpomyckoB. bopbba ¢ mpomyckamu. HHTepronsuus U anmpoKCHUMaIus.
WMHTrepnossinys ¢ NOMOLIBIO ITOJMHOMOB Jlarpanxa, HbBIOTOHA, KaHOHMYECKOIO IIOJIMHOMA.
Jluneiinaa unrepnossuys. CriaiiH-UHTEPHOIALM.

Tema 3. IIpoctnie [Iporno3upoBanue BpeMeHHBIX PSI/I0B

Oco0OeHHOCTH MPOCTBIX METOIOB IpPOrHO3MpoBaHMs. Meron AByX Touek. Meton
TPYIIIOBBIX CpeIHUX ToueK. [IporHo3upoBaHue Ha OCHOBE MOKa3aTelied AMHAMUKH. ba3ucHele u
LENHbIE MOKa3aTeau. DKCTPAINoIALMs Ha OCHOBE IoKa3arenei quHamuku. [IpornosupoBanue Ha
OCHOBE KpHBBIX pocTa. Pemenue 3agay nporHo3MpoBaHus ¢ MIOMOIIbI0 METOJa PErPECCUOHHOTO
aHanu3a. PerpeccnonHas wmogens.  Kinaccuyeckwmii  METON  HAaMMEHBIIMX — KBaJIparoB.
Hcnonp3oBaHue CTaTHCTUYECKUX s3bIKOB R, Python IBM SPSS IIpU TOCTPOCHUU
PErpeCCUOHHBIX MOJEIEH.

Tema 4. MeToabl CriIa;KUBAHUSL BPEMEHHBIX PSII0B

[Tonstne «crnaxuBanue». Metoapl craxuBanus. JluHeliHele GUIBTPEL. MeTon
CKONIB3SIIIIETO cpefaHero. BspemenHoe crnaxkuBaHue. Ilpumepsl Mopenel CriaKUBaHUS.
AJnanTuBHBIE METOABI craxuBaHusA. CriaXuBaHuWe NPU HAJIMYUU TPEHA. DKCIIOHEHIIUABHOE
crnaxuBanue. Merox bpayna-Maitepa. Metong Xonbra. Metox ETS. OcobeHHOCTH METOMOB
KpPaTKOCPOYHOTO MPOTHO3UpOoBaHUA. Meton criaxkuBanus ommOok Tpurra. Metox Tpurra-
JInua. Meron Yoy.

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

Tema 5. Ce30HHbIe cocTaBiasomue. CieKTpajabHbI aHAJIN3 BPeMeHHBIX PSI/10B

Ce30HHBIE U IMKIWYECKHE COCTABIAIONIME BpeMeHHoro psga. Dwibstp XoibTa-
Bunrepca. Bblaenenne ce30HHOM coOCTaBisrolIed. MeEToabl TPEHACE30HHOM COCTaBIISIOLICH.
SENSUS 1, II. Tpena-mukanyeckass COCTaBJsIOMIas. BbIfeleHne CE30HHOW COCTaBIISIONICH.
Hcnonb3oBanue psaa Oypbe npu BeISBICHUH CE30HHOM cocTaBistonieil. CeKTpaibHbIN aHaIH3.
CnekrpanpbHoe OKHO. Mcrmonp3oBaHWE (PUKTUBHBIX MEPEMEHHBIX NPH HAJIUYUH CE30HHOU
COCTaBJISIONIEH.

Tema 6. Mogesn aBTOperpeccHu U CKOJIb3IIIEr0 CpeIHero.

Monenu aBTOperpeccuu Mopsika p, CKONB3SIIETro cpeaHero mopsiaka . Moxens AP(1).
CaoiictBa momenu. Mogaens AP(p). Monenu ckombasimmero cpeanero CC(1), CC(q). Moaenu
APCC (ARMA). Mogens aBTOperpeccud - HPOMHTETPUPOBAHHOTO CKOJB3AIIETO CPEIHETO
(APIICC (p, q, k) — mogens. Hecranmonapusie psinsl. [lponece, crannoHapHbIii OTHOCUTEIHHO
neTepMuHUpOBaHHOTO TpeHma. Croxactumueckuid TpeHna. TS u DS psael. Momenn ARIMA.
Kpurepun Jluxu-®ymiepa. Pazsutne n wimoctpauus tecta Juxku-Oymnepa u paciimpeHHOro



tecra Juku-Oyuiepa Ha Hanmuyue eqUHUYHOro KopHsd. llonsatue o tecre @uumnca-lleppona.
[Tonsitue o tecre Kwiatkowski, Phillips, SchmidtandShin (KPSS, 1992) na crammoHapHOCTb.
Hcnonb3oBaHue cTtarucTHuecKkux nakeroB Statistica (SPSS, Eviews) npu noctpoenun mopenei
BPEMCHHBIX DSIOB, CIVIA)KMBAHUW W BBIPAaBHUBAaHUM BPEMEHHBIX DPsfoB. [laHenbHBIE TaHHBIE.
Kounrerpanus BpemeHHbIX psnoB. JloxxHas perpeccus. unamuueckue monenu. ADL-monenu.

Tema 7. IIporHo3upoBanue ¢ NOMOIIbIO HEPOHHBIX ceTeil

[Tonsitue Tenzopa. IlpencraBieHre BpPEeMEHHOTrO psa € MOMOIIBIO TeH30poB. OOrmias
xapaktepuctuka keras. Keras, TensorFlow, Theano, CNTK. ®peiimBopk TensorBoard.
Busyanuzamuss oOyuenus ¢ mnomomipto TessorBoard. MammaHoe oO0ydeHue B aHanm3e
BpeMEHHBIX psjoB.  Heilponnble cetm u miybokoe oOydenue. [imyOokoe oOyueHue s
nocleaoBaresbHOCTel. PekyppenTHble HelipoHHble ceTH. [eHepaius U BBIOOp MPU3HAKOB IS
BPEMEHHBIX pAnOB. IIpoM3BOAUTENBHOCT, MOIEIEH BpPEeMEHHBIX psAnoB. [IpakTudeckue
NPUWIOKEHUS. MeIMIUHCKUE TPWIOKEeHUs. BpeMeHHbIe psiJibl B TOCYIapCTBEHHOM YIPABIICHUH.

4. Marepuajbl TeKyllero KOHTPOJIS yCIIeBaeMOCTH 00y4aroIIuXcsi
4.1. ®opMBbI 1 METObI TEKYLIET0 KOHTPOJIS YCIIEBAEeMOCTH 00y4ar0 M XCS

4.1.1.B xome peanusanum aucuHuIInHbl «IIporHo3upoBanne BpeMEHHBIX PSA0B»
HCMOJb3YHOTCS CJIeAyIoNIUe MeTOIbl TeKYIEero KOHTPOJIsl yCIeBaeMOCTH 00y4aromnXcs:

Tabmuma 4.1
Tema (pa3zznen) @opMbl (METOJIBI) TEKYIIEr0 KOHTPOJIS
yCIIEBAEMOCTH
Tema 1. OOmas xapakTepUCTHKa METOIOB H O/T
MOJI€JIEN TPOTHO3UPOBAHUS
Tema 2. [Ipeno6paboTka BpeMEHHBIX PsIJIOB O/3an/T
Tema 3. Ilpocteie  IIporHosupoBanue O/3an/T
BPEMEHHBIX PsI0B
Tema 4. Meronpl cIa)KMBaHUS BPEMEHHBIX O/3an/T
psiIoB
Tema 5. Ce30HHBIE COCTABJISIOLIHE. O/3an
CriekTpalibHBIN aHAJIHM3 BPEMEHHBIX PSJIOB
Tema 6. Monenu  aBrOperpeccuu U O/3an/T/KP
CKOJIB3SIIIIETO CPETHETO
Tema 7. llporHo3upoBaHHe ¢ TIOMOILBIO O/3an
HEHPOHHBIX CETEH

4.2. MarepuaJibl TeKyLIero KOHTPOJIs YCIIeBAeMOCTH 00y4ar0IIUXCs.
Tunosblie OLeHOYHBIE MaTepHaJIbI 110 Teme 1

Tunosbie BONPOCHI 1JIst ONpoca 1o reme 1
1. B d4em 3akiouaercsi CyTh TaKUX HOHATHH, KAaK «Hay4yHoe IpeIBHIeHUE»,
«IpeACKa3aHue», «KMPOrHo3»?
2. KakoBa poJib NPOrHO3MPOBAHUA NPH YHNPABJIEHMH COLMAIbHO-IKOHOMHYECKOWH
cucremoii? IlpuBenure npumMepbl
3. UYro noHuMaeTcs 0] HHTEPBAJIOM YyNpe:KIAeHus ?
4. IlpuBenute npuMepsl KJIaccuPUKALUA 00bEKTOB MPOrHO3UPOBAHMS.




Yro BKIOYAET NOHATHE «IIPOTHO3UPYIOLIEH CHCTEMbI»?

Kaxkue 0oCHOBHbIE NPUHUMIIBI IPOTHO3UPYIOLIEH cCCTEeMbI?

[laiite onpeneneHre BpEMEHHOTO psia.

IIpuBenuTe npuMepsl Ki1acCU(PUKALUN BPEMEHHBIX PSJIOB.

W3 xakux KOMIIOHEHTOB COCTOMT MOJENb BpeMeHHoro psna? llpuBenurte mpumepsl

BPEMEHHBIX PSAJOB, COIEPKALINX TPEHI, U IUKINYECKYIO COCTABIIAIOILYIO.

10. IlpuBeaure mnpumepbl aAJIUTUBHOM M MYNbTUILUIMKATUBHON MOJeENeld BpPEMEHHOTO
psna.

11. JlaliTe XapakTepUCTHUKY CIIy4alHOM cocraBistoniel psaa. llpusegure npumepst
MOJIEIEN CIy4ailHOM COCTaBIISIOLICH.

12. Ha3oBuTE OCHOBHBIE XapaKTEPUCTUKU BPEMEHHOI'O Psijia.

0 0 N W

Tect
1.MadopmaninonHbie KpuTepur. YTO MOYKHO OLIEHUTH C IMTOMOIIBIO HHGOPMAITMOHHOTO
Kputepus Akaiike?
1. craunmoHapHOCTH
2. HeCTallHOHAPHOCTh
3. KadYecTBO MOJEJIH
4. omMOKH aNMPOKCUMANMH MOJ eI
5. Hajuume aHOMAJIMIA
2.KoMImoHeHTBI MOJIE) I BPEMEHHOTO psijia. Kakre KOMIOHEHTHI MOTYT COACPKATh MOJIEIb
BPEMEHHOTO psia?
1. Tpenna
2. cay4aiiHasi COCTABJSIIOIIAS
3. ce3oHHas cOCTABJAIONIAS
4. DUKJINYECKA COCTABJIAIONIAA
5. anomajibHbIe KOMIIOHEHTHI
6. BpeMeHHasi KOMIIOHEHTA
7. rapMoHHKa
3.Koppenorpamma

Series y1

Lag

Bri6epute Monens BpeMEHHOTO psijia, Koppesorpamma Jiisi KOTOpOro IpUBeeHa BBIIIE
1. t<-¢(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 MOJICITb BPEMEHHOTO PsiJia, €CIIN €€
KOppesorpaMma aBTOKOPPEISILIMOHHON (DYHKIIUU UMEET BUT

Series y1

08

Lag

1. Hajau4Me TpeHaa

2. HaJM4HMe Ce30HHOM cOCTaBJISIOIIEH
3. CTAaUMOHAPHOCTHIO

4. orcyTrcTBHE TpeHIa

S. IProaMvYHOCTHIO

5.01au4ns BpeMEHHBIX PSA0B OT MPOCTPAHCTBEHHBIX BEIOOPOK. BriOepuTe CBOICTRA,
OTJIMYAIOIINE BPEMEHHBIE PSIbI OT MPOCTPAHCTBEHHOM BBIOOPKU

1. Bo BpeMeHHOM psiy CylleCTBEHEH MOPSAI0K Ha0/JwIeHHii, a B BbIOOpKe He
CylIeCTBEHEeH

2. YPOBHHM BPEMEHHOI0 pPsijia M3MePSIIOTCA B KOJUYECTBEHHOH IIKaje, a B
NPOCTPAHCTBEHHOI BBIOOPKe B JII000# IIKaJIe

3. 4jeHbI BpeMEHHOI0 ps/ia U HA0/II01eHNsI BLIOOPKH He3aBUCUMBbI

4. ujeHbl BpPEMEHHOro psia B 00IeM cJy4yae CTATHCTUYECKH 3aBHCHMBI, a
Ha0/110IeHus] He3aBHUCHMbI

S. wieHbl BPEMEHHOIr0 psiia He SIBJISAKTCH OIMHAKOBO pacinpelejeHHbIMH, a
HA0J/II0IeHUs OINHAKOBO pacnpenaeieHbl

6. HaOnwneHHs] BbIOOPKHM MOrYT ObITh OLEHEHbI C NMOMOUIIBI0 CTATHCTHYECKHX
XapaKTEePUCTUK, 2 BO BPEMEHHOM PsI/Iy TAKUX XapaKTePUCTUK HET

6.0mn6ka nporuoza. Omrlka IporHo3a BEIUUCIAETCS 10 popMysie
2 |ej//N

10



rae ej - ommoka j-ro HabmroneHus. Kak Ha3piBaeTcs qaHHas ommoka?

1. MAE
2. MAPE
3. RSME
4. MASE
5. MPE
7. Omunbku nporuo3a. OmmoKa MporHo3a BEIYUCIIETCS o hopmyrie
> ejz/N
rae €j - ommoOka j-ro Habmonenus. Kak Ha3piBaeTcs maHHas omnoOka’?
1. MAE
2. MSE
3. SSE
4. MAPE
5. MASE
6. RMSE

8. IlmanupoBanue u nporHo3upoBanue. Uem oTinuyaeTcs IIaHUPOBAHUE OT
nporro3upoBanus? Kakumu cBoiicTBaMu 00NafaeT MiaHUPOBaHKUE B OTIUYHE OT
IIPOrHO3UPOBAHUS?

1. HoOCHUT IMpPeKTHUBHBII XapaKTep

2. umeeT 00BN CPOK

3. uMeeT pecypcHYIO 00ecle4eHHOCTh

4. HOCHUT BepOSITHOCTHBIN XapaKTep

5. mpeaycMaTpuBaeT HeCKOJIbKO BAPUAHTOB

9. Ilporuo3upoBanue. Beibepute cBONCTBA, KOTOPHIMH JIOJIKHO YAOBIETBOPSATH
POTHO3MPOBAHNE
1. BepoATHOCTHBII XapaKTep MPOrHO3a
2. HOCHT XapaKTep UCCJIeT0BAHUSA
3. TOPHU30HT NMPOrHO3a He MOXKeT ObITh HO/IbIIIE MePHOIa PEeTPOCIIEKIUH
4. ommOKU MPOrHo3a He MOryT ObITH OoJsib1Ie 50%
S. o00si3aTe/IbHBI HECKOJIbKO BADHAHTOB NIPOTrHO32
10. Mmonens BpeMeHHOTO psiga. CKpUNT AJIsi CHHTE3a YPOBHEH BPEMEHHOTO Psijia IMEET BHT
y1<-17.6+3.4*t+rmorm(50,0,1.5)
y_tsl<-ts(yl,frequency = 12,start=c(2011,1))
Yemy paBeH pa3Mep BPEMEHHOTO psijia?

11. ABTOKOppeIALMOHHAs QYHKIUS
VYKaxuTe, KAKUMH CBOMCTBaMU 00J1aJ]aeT aBTOKOPPENISAIIMOHHAS (PYHKIINS
1. Jlas ara, paBHOTo HyJ10 GyHKIUSI PAaBHA eJUHHIe
2. Jlas jlara, paBHOro 0€CKOHEYHOCTH (PYHKIMSI pABHA HYJIIO
3. 3HaveHust GyHKUMM JJ5 Jiara, paBHOIO0 eIMHUIE 3HAYHMMO OTJIMYAKOTCH OT
HYJIA
(yHKIMA YeTHAsA
(yHKIMSI HeYeTHAsA

A

TunoBblie OLICHOYHBIE MATEPHAJIBI 110 TeMe 2
Tunosbie BONPOCHI 1JIs1 ONIPOCA 1O Teme 2

1. /[laiiTe omnpeneneHre CTalMOHAPHOIO BPEMEHHOro psaa. UTo noHUMaeTrcs mon
CTAallMOHAPHOCTHIO B Y3KOM U HIMPOKOM CMBICIIE?

11



2. Omnpeneaure ABTOKOPPEJSIIMOHHY) W YACTHYI0  aBTOKOPPEISIIHOHHYIO
byHkumm.

3. IlpuBenuTe mpuMepbl KOPPeJOrpaMM H AHAJIM3a CTANMOHAPHOCTH BPEMEHHOIO
psiia ¢ UX NOMOUIBIO.

4. Ha3zoBuTe KpUTEpPUH NPOBEPKHU CTAIMOHAPHOCTH BPEMEHHOTI'0 Psija.

5. Kak npumensiercsi kputepuii JIblounra-bokca npu nposepke CTaMOHAPHOCTH
BpPeMEeHHOro psina?

6. UYrto Takoe Moaeab ciay4daiiHoro Ouay:xkaanus. Kak nporHo3umpyrrcsi ypoBHHU

BPEMEHHOIO0 pPsijia ¢ ee IOMOIIbIO?

Ha3zoBuTte criocodb1 60pbObI ¢ MPONMYyCKAMH HAOIKOEHUI.

8. Kak onpenenuts u 00poThbes ¢ anomaanamMu? Kakune craTucTuueckue KpuTepun
MPH 3TOM MCIOJIb3YIOTCS?

>

3agaHug o reme 2.
3ananue 1. CtaumoHapHbIi BpeMeHHOii psii. Moae/in BpeMeHHbIX PS/I0B.
Jdana Mozeb» BpeMEHHOTO psijia.

Y, =12,3—3t+2COSEZ—3SiHEt+8t;
T T
g, > N(0,3);

CuHTe3upoBaTh pPsi/l O 32JaHHOI MOJIeJIN.
IIpoBepuTH CTAIIMOHAPHOCTH BPEMEHHOI0 Psiia MO0 CTATUCTHYECKHM KPUTEPHUAM

t y(®)

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

Tect
1.Kputepuu oOHapy)eHHs BEIOPOCOB
VKaxkuTte, KaKue KpUTEpUU UCIIOJIb3YIOTCS JUUISl BBISIBJICHUS aHOMAJIN?
1. Kpurepnii I'padoca
2. Kpurepuii PocHepa

12




3. Kpurepuii KPSS
4. Kpurepnii Juxcona
S. Kpurepunii bokca-Ilnpca

2. Kpurepuii KPSS
Kpurepuit KPSS npennasnaven mis...
1. nmpoBepkH HYJeBOil THUNOTE3bl O TOM, YTO BpPeMEHHOH psia He siBjaserca TS-
CTALMOHAPHBIM PSI/IOM
2. mMpoBepKM HYJIEBOH THIOTEe3bl O TOM, 4YTO BpeMeHHO#i psa sBaserca TS-
CTALMOHAPHBIM PSIIOM
3. mpoBepkM HYJIeBOH THUNOTe3bl 0 TOM, YTO BpPeMeHHOW psja He sBjasercsa DS-
CTALMOHAPHBIM PSI/IOM
4. npoBepKM eIMHMYHOIl THUMOTE3bl 0 TOM, YTO BpPeMEHHOH psa He sBJasiercss DS-
CTALMOHAPHBIM PSI/IOM
S. mpoBepKM HYJE€BOW THUNOTEe3bl 0 TOM, YTO BpeMeHHOH psia He siBjasierca TS u DS-
CTALMOHAPHBIM PSIIOM

TunoBblie OLIeHOYHbIE MaTepHaJbl 110 TEME 3

Tunosble BONPOCHI 1JIf1 ONIPOca 10 Teme 3

1. B yem 0coOeHHOCTH MPOCTHIX METOJIOB MPOTHO3UPOBAHUS?
2. Kakue Hegoctarku METOA0B MPOCTOM SKCTPATIONISITUN?
3. Kak ocymiecTBisieTcs IporHo3upoBaHUe Ha OCHOBE METO/A JABYX KpailHMX TOUEK,

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

4. HaszoBute mnokasarenmn guHaMuku. Kak HaxomsaTcs cpeaHue IoKa3areneu
TUHAMHUKU?

5. Kak wucnonb3oBare METOJbl PErpeCCHMOHHOIO aHalIM3a MpPU PELICHUH 3a7ad
IIPOrHO3UPOBaHUS?

6. Kakne mnpoOrembl BO3HMKAIOT NpPU pEHIEHUH 3a/Ja4d NPOTHO3UPOBAHUS C
IIOMOIIIbIO METOZIOB PErPECCUOHHOIO aHaIN3a?

7. Kak wucnonp3oBare METOIbl PErPECCHMOHHOIO aHajlu3a MpU pPEIIeHUH 3ajad
IIPOrHO3UPOBaHUS?

8. Kakne mnpoOnaembl BO3HHMKAIOT MpU pEIIEHWH 3a/add MPOTHO3UPOBAaHUS C
IIOMOIIIbIO METOZIOB PErPECCUOHHOTO aHaIHu3a?

0. HazoBute 0cO6EHHOCTH perpecCHOHHON MOJENIN TPOrHO3UPOBAHMSL.

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

11. Jaiite o011yt0 XapaKTepUCTUKY METOIa HAMMEHBIINX KBaIpPaToB.

12. Kakue orpaHnueHuss M IONYIIEHHUS NPUHUMAKOTCSA NPU HCIOIB30BAHUN METONA
HaMMEHBIIMX KBaJIPaTOB Ui OLIEHKU KOA(PPHUIIMEHTOB ypaBHEHUS perpeccuu?

13. Kak  wuHTEepnperupyroTcsi  mapaMeTpel  HNPOCTOW  JMHEHHOM  MOAenu
IIPOrHO3UPOBaHUS?

3aganug nmo reme 3.
3aganue 1.

HOCTpOI/ITB JIMHEMHBIE MOAESIN AJUHAMUKH METOJaMuU ABYX KpalePIX " IBYX CPCOAHUX TOUCK
JJI1 BDEMCHHOTO psiaa

45

48

50

47

51

53

54

54

59

40

46

43

43

40

39

35

35

36

35

33
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29 28 25 27 25 22 9 7 23 22

17 21 24 14 19 29 26 25 24 25

Tecr

1. AGCOIOTHBIH IPHUPOCT

Bpemennoii psij 3a1aH ocine10BaTeNIbHOCTHIO
y<-¢(9,12,16,21,22,25,28,29,33)

Yemy paBeH cpeHHI aOCONMIOTHBIN MPUPOCT?

2. HTepnonssuruOHHbINA MOJTUHOM
3ajaHbl 3HAYEHUSI YPOBHEW BPEMEHHOTO psiia

0
0

IMOJIMHOM KaKOrI'o IopsAaaKa 6y,HeT HHTCPIIOJIUPOBATL JaHHBIC TOYKH?

3. UnTepnonsnus
3amanbl 3HAYCHUST YPOBHEW BPEMEHHOTO psiia

U]

I

quy paBHO aIlIIPOKCHMMHUPOBAHHOC 3HAYCHUC (1)YHKI_II/II/I U1 MOMCHTA BPCMCHH PAaBHOI'O 3
IIpU UCITIOJIB30BAHUH MHTCPIIOIAIMOHHOIO IMOJIUHOMA?

4. KaHOHWUYECKUH TOJINHOM
3aiaHbl 3HAYEHUS! YPOBHEW BPEMEHHOTO psiia

0
L0

Uemy paBeH ko3P PuiueHT mnpu t"2?

5. Koagdunuent pocra

BpeMeHHOl psij 3aJ1aH TIOCIIE0BaTEIbHOCTBIO

y<-¢(9,12,16,21,22,25,28,29,33)

Yemy paBeH cpenuuii kodddunueHT pocra? OTBET OKPYIIUTh C TOYHOCTHIO A0 ABYX
3HAKOB IIOCJIE 3aIsITOM

6. Kpussie pocta

BpemenHoii psij 3agan Tabiuuei

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 ONPENCIIUTH IIPOTHO3UPYEMOE 3HAUEHHUE YPOBHS
BPEMEHHOT0 Ps1/1a HA OJIMH IIAr.

Hcrnionb3ys NMHEHHOE YpaBHEHHME KPHUBOM pOCTA, KOTOPBIE OINPEACIAIOTCS C ITOMOIIBIO
KJIACCHYECKOTO METO/Ia HAaMMEHBIINX KBAJpaTOB, HAWTU NPOTHO3UPYEMOE 3HAYEHUE YPOBHS
BPEMEHHOI'O psifla Ha OAMH WIar. 3HaY€HHE OKPYIIUTh C TOYHOCTBIO 1O ABYX 3HAKOB I0OCIE
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3aIATON

7. MeTton AByX KpallHUX TOYEK
BpemMennoli psij 3agan Tabaumen

ti 0 1 2 3 4 5 6 7

8

yi 40 50 48 42 28 24 22 20

16

Hcnonb3ys MeToa ABYX KpaHUX TOYEK ONPENEIUTh MPOTHO3UPYEMOE 3HAUYEHUE YpPOBHS

BPCMCHHOTI'O psgaa Ha OJUH Hiar

8. IIporHo3upoBaHUE C TOMOIILI0 A0COTIOTHOTO PUPOCTA
BpemeHHoii psizt 3a71aH TIOCIEI0BAaTEIbHOCTHIO
y<-¢(9,12,16,21,22,25,28,29,33)

YeMy paBHO MPOTHO3MPYEMOE 3HAYE€HHE YPOBHS BPEMEHHOIO psijia MPU IMPOrHO3€ Ha JBa

11ara, €CJIv JJIsi 3TOTO UCTIONIb3YETCsl CPEHUIN aOCOMIOTHBIN IPUPOCT?

9. IIporaHo3upoBaHue ¢ TOMOIIBIO KOAPPUITUEHTA PUPOCTA
BpemeHHoii psizt 3a1aH MOCIIE0BaTeIbHOCTHIO
y<-¢(9,12,16,21,22,25,28,29,33)

YeMy paBHO MPOTHO3MpPYEMOE 3HAUEHUE YPOBHS BPEMEHHOIO psijia, €CJIHM HCIOJIb30BaTh
cpenauii ko3 dunment pocra? Ilpu pacuere mcmonb3oBarh 3HadeHHE KOd(D(UIIMEHTa pocCTa,

OKPYIJICHHOE C TOYHOCTBIO JI0 JIByX 3HAKOB MocJe 3ansaToi. OTBET OKPYIVIUTh JI0 LIETIBIX.
TunoBble OLleHOYHbIE MATEPHAJIbI 110 TeMe 4
TunoBbie BONPOCHI 1JIs1 ONIPOca 1o Teme 4

1. Yto Takoe «criaxxuBanue»? Ero meaun.
2. Yro takoe puabTp? Moaeab puabrpa.

3. MeToa CKOJBL3SIIIETO CpeaHero. I[OCTOI/IHCTBa H HEAO0CTATKHU METOJda CKOJb3AIICIO

cpenHero.

. Yro 6y)1eT C pe3yJjibTaTaMi CIIIA’KUBAHUSA, YBCJIMIUTH pasMep OKHa criakuBanusa?

4
S. st 4ero ucnoJib3ylTcs B3BelICHHbIE METOAbI CIVIAKMBAHUSA ?

6. B kakux ciayyasix MCHOJIb3YIOT METOIbI AIANITHBHOIO CIVIAKUBAHUSA?
7. Kak oneHHThL KAa4eCcTBO CIVIAKUBAHUA?

8

. MeToa 3KCHOHEHIHMAJBLHOr0 criaxuBaHusa. OT 4Yero 3aBHCHT BblﬁOp nmapamMerpa

(puabTpPa NpM IKCNOHEHUNAJIBLHOM CIVIAKMBAHUU ?
9. Ha3zoBute Bapuantbl mojaeseii ETS

3aganuda nmo reme 4.

3aganue 1.CrnaxuBaHue BpeMeHHBIX psiioB. [Ipumep 3amaun. BuIOMHUTE Criia’kuBaHue

BPEMCHHOTI'O psgaa MCTOAOM CKOJIB3AIICTIO CPECAHETO IJII OKHA PABHOTO TPEM, IISATH, CCMU.

[Hara 30J10TOBAJIOTHBIE PE3EPBBI
0 182,2
7 182,3
14 184,6
21 185,2
28 188,2
35 188,5
42 194,2
49 195,4
56 195,6
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63 197.9
70 201,7
77 204,1
84 204,4
91 205,9
98 208,1
105 212

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

161 2479
168 246

175 2472
182 250,6
189 2532
196 255,7
203 262.,9
210 265,6
217 266,9
224 277

231 275

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

266 261

273 266,6
280 267,9
287 266,5
294 267,3
301 269,1
308 2742
315 277

322 278.,9
329 283,4
336 290,1
343 2938
350 295.8
357 2992
364 303

371 303,9
378 301,7
385 302,7
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392 303,8
399 304,6
406 309,5
413 311,2
420 311,1
427 315,3
434 317,3
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

OHeHI/ITI) Ka4yeCTBO CIIaKUBaHMs. BEIMOTHUTH MEIUAaHHOC CITIa’)KUBAaHUC

Tecr
1. ( - BbIOEGpPUTE OIMH BapHaHT OTBETA)
TenaeHus BpEMEHHOTO psijia XapaKTepH3yeT COBOKYITHOCTb (DaKTOpPOB, ...
1. okxa3pIBalOILIUX Ce30HHOE BO3JelicTBUE
2. He OKa3bIBAIOLIUX BJIMSHHE HA YPOBEHb Psia
3. oxa3pIBAIOIINX €IMHOBPEMEHHOe BJIMSIHUE
4. oxa3pIBAIOIIMX /I0JIrOBPeMeHHOe BiHsiHHEe M (GOPMHUPYIOIIUX OOUIYH) THHAMMKY
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H3y4aeMoro noxka3sareJisi
2. ( - BeIOGpUTE OJMH BapHaAHT OTBETA)

[Ton aBTOKOppENAIIUEH YPOBHEY BPEMEHHOTO PsiJia TIOAPA3yMEBACTCS 3aBUCHMOCTBH MEXY
MOCIIe0BaTEeNIbHBIMU YPOBHSAMH Psijia:

1. nerepMuHMpOBaHHAasI

2. KoppesiiiOHHO—(YHKINOHAIbHASA

3. KoppeJasiuOHHAS

4. ¢yHKIHOHAIBHAS

3. BblbepuTe HECKONbKO BapUaHTOB OTBETA)

KoMrioneHTaMu BpeMEHHOTO Psijia SIBISIOTCS:

1. xo3pduIHeHT aBTOKOPPEISIIUN

2. Jjar

3. TpeHna

4. uukJIn4yeckas (Ce30HHAsI) KOMIIOHEHTA
4.B craniMoHapHOM BPEMEHHOM psifie TPEH/10Basi KOMIIOHEHTA ...

1. uMeeT JIMHEITHYIO 3aBUCHMOCTh OT BpeMeHH

2. uMeeT HeJMHEHHYIO 3aBHCUMOCTH OT BpeMeHU

3. orcyTcTBYyeT

4. npucyTcTByeT

5.. Tlepron pszia. exeMecsuHble JaHHBIE 10 POXKIaeMOCTH B I. Hpro-Mopk, coGpaHHble B epruo
c ssHBaps 1946 r. o nexkadbppb 1959 r. mpencraBieHsl B BUAE BpEMEHHOTO psijia.

[Tpumep 3ammcTBOBaH U3 3mekTpoHHOM kHuru A Little Book of R for Time Series u
MCXOJTHBIC JJAHHBIE MOXKHO 3arpy3uTh ¢ caiita mpod. Poba Xunmmana (Rob J. Hyndman)

Ckpurnt A paboThl C HUM UMEET BU:

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

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

birthstimeseries

head(birthstimeseries)

Uemy paBeH mepuojl CE30HHOU COCTaBIISIONIEH BpeMeHHOTo psiga? OTBET 1aTh YUCIOM

6. [Tapametp punbrpa
Vkaxkure Kakol mapamerp HUCHoOib3yeTcs B (UIBTPE MPOCTOr0 HKCIOHEHLUAIBHOTO
CIlIa>)KUBaHU L

1. pa3mep okHa

2. aanpa
3. Oera
4. ramMma
5. mem

7. IIpocTo€ SKCIOHEHIIMAIBHOE CITIaXKUBAHUE
Kakumu coiictBaMu 065aiaeT (pUIbTp MpoCcTOro 3KCIOHEHIIUAIBHOTO CIIaKUBAHU?
1. BpemenHoii psia cunTaercsi craiuoHapHbIM. TpeHa oTCyTCTBYeT
2. Ilpm onpeneneHMH CIVIA’KEHHOIO 3HAYCeHHUsI YYMTBIBAIOTCS BCe NpeAbIAyLIHe
YPOBHHM BPEMEHHOI0 psiia
3. Bec kaxaoro mpeabiaymero 3Ha4eHusi YpOBHA BPeMEHHOI0 psi/ia MeHbIlle Ha
BeJn4uHy o(1-a)
4. Bec kaxa0ro npeapiaymero 3Ha4eHusi YpoOBHsI BPeMEHHOI0 psijia MeHbllle Ha
BEJIMYHMHY O
S. IlporHo3mpyeMoe 3Ha4eHHe YPOBHSI BPEMEHHOIO pPsiia 3aBHCHT OT IapaMerpa
¢puabTpa
8. ®unprp bpayna-Maiiepa
CKkonbKO ypaBHEHMI 3a7ar0T MOBEJEHHE (PHIBTPa SKCIIOHEHIMAIBbHOIO CIIaXkuBaHUs bpayHa-
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Maiiepa, eciu critaXxuBaeMblid (QUIIBTP COACPIKUT KyOHMUECKUN TTOTMHOMUANBHBIA TpeH?

1. 1
2. 2
3.3
4. 4
5. §

9. ®UIBTP CKOJIB3SILETO CPEAHETO
Kakumu cBoiicTBamu 065aaet GUiIbTp MPOCTOrO CKOMB3SUIET0 CPEeTHETr0?

1. criuakuBaHue NPOU3BOAUTCS HA IEHTP OKHA CIVIAKUBAHUSA

2. Kaxaoe HaOIodeHue MMeeT MOCTOAHHBIN Bec

3. Bce Ha0JII01eHNs 3aBUCUT OT €ro MoJI0KeHUsl B OKHe (pubTpa

4. puabTp He MO3BOJSIET BBIYUCJIAMTHL 3HAYEHUS] [JIs NMEPBbIX M MOCJIETHHUX

3HA4YeHUIi BpPeMEHHOr0 psajia

S. criakuBaHue NMPOM3BOAUTCS HA MPaBbIi Kpaii puiabTpa
10. AnnuTuBHAS MOJIETb CIIaKUBAHUS
Psn 3aman mocnenomarenbHOCThIO y<-¢(10,12,11,13,14,13,17,16,19,19,22, 24). Uemy paBHO
MPOTHO3UPYEMOE 3HAYCHHE YPOBHSI BPEMEHHOTO psiia Ha ofuH mar nporuosa? [Ipu pemenun
3aJa4yu MPOTHO3MPOBAHUS UCHOJIb30BaTh (yHKIHIO ets. Vcrmonb3oBaTte MOAENb C aJAUTUBHBIM
TPEHJIOM U aJJIUTUBHOM MOZEINbIO CllydyailHOM cocrapistonieil. OTBET OKpYIIMTh C TOYHOCTBIO
OJTHOTO 3HAaKa I0ce 3arniaTon

11. Iucniepcus duiprpa

Jlucriepcust CTallmOHApHOTO BpeMeHHOro psija paBHa 20. Uemy paBHaA JUCTIEPCHUS CIIIAKEHHOTO
psaa B IpU UCHOJIB30BAHUH MPOCTOTO IKCIOHEHIUANIBHOTO CIVIA)KMBAHUS, €CIIM €ro Mapamerp
pasen 0,337 OTBeT 1aTh C TOYHOCTHIO J0 LEITBIX

12. [Iporuo3uposanue. Psan 3a/1aH IIOCJIEI0BATENBHOCTBIO y<-
c(10,12,11,13,14,13,17,16,19,19,22, 24). Uemy paBHO MNPOTHO3UPYEMOE 3HAUYECHUE YPOBHS
BPEMEHHOTO psAla Ha oxuH 1mar mnporHo3a? [lpu pemieHnn 3amaud  TPOTHOZUPOBAHUS
MCIIONB30BaTh PYHKIKIO ets. Bun monenu He yka3piBaTh. OTBET OKPYIIIUTH C TOYHOCTHIO OJTHOTO
3HaKa MOCJIE 3ansTON

13. ®unpTp B3BELIEHHOTO CKOJB3AIIEro cpeanero WMA
Haiitu crnaxenHoe 3HaueHue ¢unsrpa WMA. ecnu pa3Mep OKHa CIVIXXHBaHUS paBeH S5, a
3Ha4YeHMs psifia IPUBEIEHBI B Ta0NINLIE

4]
I@III@

CrnaxuBaHM€ BBITIOJHUTH Ha IPaBbIi Kpail

®opmyna ¢puIbTpa UMEIOT BU]T
s=Sum(wi*yi)/Sum(wi)

14. ®unerp critaxkuBanus Xoasra-Buntepca

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

Pemiena 3amaua ¢puiipTpauy ¢ moMoIIbio MeTosa Xonsra-Buntepca. 3agauy pemmts B RStudio.
[Tpu ee pemieHny BUJI MOJIENH HE 3a/1aBaTh. YemMy paBHO 3HaueHUE MHPOPMAIIMOHHOTO KPUTEPHS
Akaiike. OTBET 1aTh C TOYHOCTHIO OJIHOTO 3HAKA IOCIE 3asATON

TunoBble OlleHOYHbIE MATEPUAJIBI IO TeMe 5
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1. Kakumu nmapamerpamMu MOKHO XapaKT€pU30BaTh CTAMOHAPHBIA MEPUOIUUECCKUM
BPEMEHHOU psia?

2. Kak BbIMIaguT MOz€nab NMEPUOAMYECKOr0 BPEMEHHOIO psilia, COJAEPIKAILEro JBE
TapMOHHKH, €CJIM OHA MPECTaBJICHA C IIOMOIIBI0 TPUTOHOMETPUUYECKOTO psia Pypbe?

3. Kak noareeprk1aeTcst HaIM4YKMe Kojie0areabHOro IpoLecca BO BpEMEHHOM psiie?

4. Kak BBIABUTH TapMOHHYECKYIO COCTABIISIOIIYIO C MOMOIIBIO KOPPEIOrpaMMBlI,
NEPUOIOTPAMMBI U CIIEKTPOrPaMMBbI?

5. Jlns 4ero ucmnosib3yercs CHeKTpalibHOe OKHO? HazoBuUTE BHIBI CIIEKTpaTbHBIX

OKOH. Uem oHUM oTiIMYaroTCst Ipyr oT apyra?
6. CpaBHuTe aQIIMTHBHYI0 ¥ MYJbTHIJIMKATHBHYI) Ce30HHbIE
COCTABJISIIOIIME BPEMEHHOI0 psija.

3amanug mo teme 5.
3aganue 1. Ce30HHBIE cOocTaBisAIONIME BpeMeHHOro psaa. [Ipumep 3agaun. [loctpouts
MOJI€SIb BPEMEHHOTO PsiJia C YY€TOM CE30HHOM COCTaBIISIONIEH.

KBapTaJ y
1 5,40
2 3,54
3 4,49
4 7,15
5 9,40
6 10,97
7 1,13
8 5,13
9 11,19
10 7,63
11 5,82
12 4,52
13 7,31
14 9,84
15 5,85
16 3,36
TunoBblie OLIEeHOYHBbIE MaTepHaJIbI 110 Teme 6
Tunosble BONPOCHI [JIs1 ONIPOca 1o Teme 6
1. Yro npencTaBisIOT aBTOperpeccMoHHble Mozaenn? KakoBa HX cCymHOCTH M
BO3MOXKHOCTH NPHUMEHEHHUs MpPU MPOTHO3UPOBAHUHU PA3IUYHBIX COLUATbHO-IKOHOMHUYECKHX
MPOLIECCOB?
2. Maitre xapaxtepuctuky AP(1) moneneit. HazoBuTe ycinoBusi CTallMOHAPHOCTH ISt
Takux Mozenel. Kak mpoBepsieTcst CTallnOHApHOCTh TAKMX MOJENEH?
3. Haitte  xapakrepuctuky AP(2) wmopmeneir.  Cdopmynupyiite  ycaoBHs
CTallMOHAPHOCTH TakuX mMonenel. Kak orenuBarorcs mapamerpsl monenu AP(2)?
4. B yem cytb Moneneil ckonp3siiero cpeasero? Kakosa cepa ux npumeHeHus ?

Haiite xapakrepuctuky mozaeneit CC(k).

3aganus mo reme 6.
3aganue 1. Monenu ARIMA. Ilpumep 3axauu.

[Toctpouts mogens ARIMA mist BpeMeHHOTO psifa
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Date Electricity
01.01.1993 126,5
01.02.1993 119,4
01.03.1993 114,2
01.04.1993 100
01.05.1993 80,8
01.06.1993 89,1
01.07.1993 96,1
01.08.1993 104,4
01.09.1993 114,1
01.10.1993 133
01.11.1993 123,1
01.12.1993 145
01.01.1994 138,7
01.02.1994 135,5
01.03.1994 133,8
01.04.1994 130,5
01.05.1994 104,8
01.06.1994 111,8
01.07.1994 112,6
01.08.1994 134,2
01.09.1994 137,9
01.10.1994 133,6
01.11.1994 131,1
01.12.1994 147,3
01.01.1995 133,6
01.02.1995 1334
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

BriOpars mapameTpsl BpeMEHHOTO psija

KonTpoabnas pa6ora mo teme 6.
JlaH BpeMeHHOH psj

Ton YpoBenn psiga
1 3,5
2 7
3 12,5
4 5
5 7,5
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6 5
7 9,5
8 11
9 55
10 10
11 7,5
12 15
13 12,5
14 10
15 75
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. UccnepoBark CTallMOHAPHOCTh BPEMEHHOTO PsiJia IO CTATUCTUUECKUM KPUTEPUSIM

2. BBITIOTHUTH CIIa’)KUBAHUE CKOJIB3SIUM CPEHUM

3. BBINONMHUTH 3KCHOHEHIIMAIBHOE CIVIa)KMBAHUE C YYETOM TPEH]1a

4. BbIABUTH aIIUTUBHYIO CE30HHYIO COCTABJISIOLIYIO P YHUCII€ CE30HOB, paBHOM 4

5. Tloctpouth MoOmens TpeHIA+ CE30HHOW cocTaBistoniei. OIEHUTh OIIUOKY
arnmnpoKCUMaIuu

6. [loctpouts mogens ARIMA(1,1,0)

Tect
1. Monenu ARIMA
Koppenorpammbr aBTOKOPPESIIMOHHON U YaCTHOM aBTOKOPPEISITMOHHON (PYHKITUU UMEIOT
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2. YkaxuTe, K KaKoMy KaKoil MOJIETIbIO ONHMCHIBAETCSI BPEMEHHOM psif
- ARIMA(1,0,0)
- ARIMA(1,1,0)
- ARIMA(0,0,1)
- ARIMA(2,0,0)
- ARIMA(1,0,1)
3. Mogens SARIMA
BpemenHoi psin 3a7aH ¢ moMoIbio QyHKIUN
y<-c(8,8.2,6,6.7,9.1,9.6,7.5,7.6,11,11.8,9.1,9.9,12.8,13,9.6,9.8)
y.ts<-ts(y,frequency = 4)
Onpenenuth BUJ MOAENH, KOTOpas OyaeT OmpeleneHa MpH aBTOMaTHUYECKOM BBIOOpE
byHKIIH
- ARIMA(1,0,0)(0,1,0)[4]
- ARIMA(1,0,0)(0,1,0)[12]
- ARIMA(1,1,0)
- ARIMA(1,0,0)(0,0,1)[4]
- ARIMA(1,1,0)(0,1,0)[4]
4. OnuHOYHBIN KOPEHB
C nmomouIb0 Kakoro KpuTepusi aHaIU3UpyeTcs nmpodiieMa eIMHUYHOro KOpHS?
- Kpurepus Iuku-®yniepa
- Kpwurepus JIbronnra-boxkca
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- Kpurepus KPSS

- Kpurepus Xoabra

- Kpurepusa Kpackania
5. CuHTE3 BpEMEHHBIX PSII0B
BpemeHHOM psi CHHTE3UPOBAH C MTOMOIIBIO MPEIIOKEHUS
t<-c(1:100)
y3<-4+0.3*t+arima.sim(n=100,list(ma=-0.7,ar1=0.7,ar2=0.3))

BrinosiHUTE MPOBEPKY AAHHOTO psifia HA EAUHUYHBIE KOPHU 1O KpuTeputo uku-Dymiepa.
Onpenenuth HaOmomaeMoe 3HaueHue kputepus (uku-Oymnepa u kputepus KPSS. 3naueHus
KPUTEPUEB ONPEIEIUTH 10 LIEJIOTO0.

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

6. Koadduuuent aprokoppersiuuu. Mojens BpeMeHHOTo psiga umeer Bua yt=0,7yt-1+¢t

Uemy paBeH k03(h(PUIIMEHT aBTOKOPPESALUU MepBoro nopsaaka. OTBeT JaTh ¢ TOUHOCTHIO
JI0 OHOTO 3HAaKa IIOCJIE 3aIATON

7. Ilporno3upoBanne ARIMA

BpemenHol psij 3a/1aH MOCIe10BaTeIbHOCTHIO 3HAUEHUH ero ypoBHEM

y<-¢(6,7,7,8,9,8,10,9,11,10,12)

BrimonHuTe MpOrHO3MpOBaHHE YpPOBHS BPEMEHHOTO psAJa HA OJUH IIAr € IOMOIIBIO
monenu ARIMA(1,1,0). OTBeT nark ¢ TOYHOCTHIO JI0 IIEJIOTO 3HAYCHUS

8. XapakTepucTHYECKUE KOPHU

YeMy paBeH XapaKTePUCTUUYCCKHIT KOPEHb MOJICITH, €CITH OHA UMEET BUJI
yt=0,7yt-1+¢t

OTBeT 1aTh ¢ TOYHOCTHIO JI0 OJHOTO 3HAKA MOCIE 3amsATON

TunoBble OLIEHOYHbIE MaTepHuaJbl 110 TEME 7

Tunosbie BONPOCHI [JIs1 ONIPOca 1o Teme 7
1. Jlaiite onpenesienue TeH3sopa. IlpuBeaure npuMepsl TEH30POB.
2. Kak ¢ mnoMompbI0 TeH30POB TNPEACTABUTH IMOC/IEI0BATEIbHOCTh H
BpPeMeHHOM psax?

. Ha3oBute maTemaTnuyeckue onepanuy HaJ TEH30paMu

YT10 TaKkoe peKyppeHTHasl HelipOHHAasl ceTh?

Kak 3anaercs pekyppeHTHbIii cioii B Keras?

. JlaliTe XapaKTepHCTHKY HNPOrPaMMHBIX CPEACTB, HMCIOJb3YyeMBIX INPH
NOCTPOCHUH cerel Iy0OKOro o0yueHmus. Oxapaxrepu3syiite
NPOrpaMMHO-ANNAPATHBIA CTEK MONAEPKKH IIYOOKOro oOy4eHusi B
Python

.

3
4
5
6

3aganug nmo reme 7.

3ananue 1. [Iporuo3upoBanue ¢ MoMonIbl0 HEHPOHHBIX ceTell. Mccnenyiite Habop TaHHBIX
electricity.txt. [lanHblii ¢ailn MOXXKHO 3arpy3uTh ¢ perno3utopus nmocrasuiuka Ha GitHub
https://github.com/laiguokun/multivariate-time-series-

data/raw/master/electricity/electricity.txt. ~ Ilpm  pemieHun  3amaud  KCIOJIB30BaTh
pexomenaanuu O.Humnbcen. [IpakTuueckuil aHamu3 BpeMEHHBIX PSAJOB: MPOTHO3UPOBAHUE
CO CTaTUCTUKOW M MalIMHHOE oOydeHue. Marepuai 1Mo JaHHOW KHUIe MOXKHO CKayarhb 10
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aapecy: http://www.williamspublishing.com/Books/978-5-907365-04-9.html

5. OIIeH()‘lHLIe MarTrepuaJbl HpOMe)l(yTO‘lHOﬁ arrecralnmu 1nmo JMCIUMIJIMHE

5.1 DKx3aMeH NMPOBOAUTCS C IPUMEHEHHEM CJIelYIIINX MeTO0B (CPeACTB):

OK3aMeH NPOBOIUTCS B KOMIIBIOTEPHOM Kjacce B YCTHOH ¢opme. Bo Bpems sk3ameHa
IIpOBepsiETCsl ypoBEHb 3HaHUM 1Mo «lIporHo3upoBaHMe BpPEMEHHBIX DPSIOB», a TAK)XKE YPOBEHb
yMeHUH pemars y4yeOHble 3a/Jauyd aHajiu3a JaHHBIX C HCIOJIb30BaHMEM IPOrpaMMHBIX
npuiokeHui. K 3K3aMeHy CTYIeHTbl JOJDKHBI PEUIMTh 33JaHUs 10 BCEM TeMaM Y4eOHOH
JUCLMIUIMHBL. Pe3ynbraTsl pemieHust 3aad MOTYT OBITh HCIOJb30BaHbl IPU  PELICHUU
IIPAKTUYECKOM 3a1a4i B COOTBETCTBMM C MMEEMBIM IIepeuHeM 3ajad. [Ipumep 3anau npuseneH B
nporpamMme. IIpu oTBeTe Ha BOIPOCHI CTYNEHT IIOKAa3bIBAET YMEHHE pEIIaTh IPAKTHUYECKHE
3aJa4ll C HWCIOJb30BaHMEM WHTETPUPOBAaHHBIX cpenacTB pa3pabotku IDE Rstudio, Anaconda
navigator (Jupyter Notebook )

[TpomexyTouHass arrectasi MOXeT npoBoauThes yctHO B JOT/mucemenHo /
TecTupoBaHue. /s ycremHoro 0OCBOGHHs Kypca y4alleMycCsi pEKOMEHIyeTCs O3HAKOMHUTBCS C
JTUTEPaTypoH, pa3MeIIeHHOM B pa3nene 6, u MarepuanaMu, BbutoxkeHHbIMH B JIOT.

[lepeueHr KOMIIETEHIMH C YyKa3aHHEM OTamoB WX (HOPMHUPOBAHUS B MPOILECCE OCBOCHUS

oOpazoBarenbHON nporpamMmsbl. [lokazarenu u KpUTEpUUM OLIEHMBAHUS KOMIIETCHLUI C Y4ETOM
aTana ux GOPMUPOBAHUS

OueHo4yHbIe CPeICTBA IS IPOMEKYTOYHOM ATTeCTAlUN

Tab6muna 4.2
Kon HaumenoBanue Kon HaumeHoBaHue KOMIOHEHTa
KOMITETEHIIUN | KOMIIETEHLUU KOMITOHEHTa KOMITETEHIIUU
KOMIETEHIINH
ITIKC -3 Crniocoben ITIKC-3.1 Crnocoben MPUMEHSITh
000CHOBBIBAThH CUCTEMHBIN MOJAXOJ, METOMbI
pelleHus Ha OCHOBE TEOPHH TPUHATHS PEIICHUH,
OLIGHKH M  aHalu3a METOJIbl ONTUMHU3ALMKN TPH
LEJIEBBIX TOKa3aTeew, 000CHOBAHUHU pEILIECHUS
IIOCTPOEHUS U
MIPUMEHEHHSI
QITOPUTMHUYECKHUX
MOJIeNen

IToka3zarenu u KPUTEPHUHA OLICHUBAHUSA KOMIIETEeHIIUil ¢ YueToM dTamna ux

(popmupoBanus
Tabmnuua 4.3
Kon koMnmoHeHTa KOMTIETEHIINH Ioka3aresib OIEeHNBAHUSA Kpurepuii oueHuBaHus
IKC-3.1 [Ipumensier CHUCTEMHBIH noxxox, | [TpencraBnena MPOTHO3HAs

METOJbl TCOPHUU MPUHATHUA peme}mﬁ, MOJEIIL B COOTBETCTBUU
METOAbI OIITUMH3alINH npu

000CHOBaHUH peuicHus

C

BBIOpAaHHBIM WJIM yKa3aHHBIM

METOIOM ONMCAHUS u
MOJICITHPOBAHHSI.
Brimmonaeno 000CHOBaHUE
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000CcHOBaH X0
MOJIeTTUpOBaHusl, 00pabOTKH U

PE3yJIbTaToB.
Cnenanbl IIpaBUIbHBIE

BOIIPOCHI WJIN TCCTHI.

Jns oueHku cHOpPMUPOBAHHOCTU KOMIETCHLUN, 3HAHUM U YMEHHI, COOTBETCTBYIOIIHMX

JaHHBIM KOMIICTCHIHUAM, UCIIOJIB3YHOTCA KOHTPOJIbHBIC BOIIPOCHI, a TAKXKC 3aJa4u, IIpHU pCHICHUN
KOTOPBIX H606XO,I[I/IMO IIOCTPOUTHh MOACINM IIPOIHO3HUPOBAHUA, BepI/I(bI/ILII/IpOBaTL nx "
ONpCACIIUTD IPOTrHO3HBIC 3HAYCHU.

kW

10.

11.

12.

13.

14.

15.

16.

TunoBble OLIEHOYHDbIE MaTepHuaJjbl IIpOME)KYTO'—IHOﬁ aTrecranum.

Tunosbie BONPOCHI, BBIHOCHMBbIEC HA IK3aMeH:

Jate ompeneneHue «mnporuozuposanuio». ChopMyaupoBaTh CYIIHOCTh U COJAEp)KaHUE
COLIMAJIbHO-9KOHOMHMYECKOTO ITPOTHO3UPOBAHUS.

HazBare Buasl W Ha3zHaueHuWe NporHo3oB. CdhopMmymupoBarh NPHHLIUIBI COLUAIBHO-
SKOHOMMYECKOTO TPOTHO3UPOBAHUS.

JlaTh KIIacCH(HUKAINIO METOIOB MPOTHO3UPOBAHHS.

Jlate onpezneneHue U ONPeeNINTh TUIIOIOTHMI0 BPEMEHHBIX PSIOB.

[IpuBecTn Monenu BpeMEHHbIX psioB. COCTaBISIONIME MOJEIM BpPEMEHHBIX pPSIOB.
OCHOBHBIE XapaKTEPUCTUKNA BPEMEHHBIX PAIOB.

Hare ompeneneHue koppeaorpamMmbl. OOBSICHUTH OCOOEHHOCTH aBTOKOPPEISLMOHHONW U
Y4acTHOU aBTOKOppeNsiuoHHON ¢pyHKIMU. [locTpouts KoppenorpaMmsl B R.

Jlatb  ompezaelieHHE  CTAalMOHAPHOCTHM  BpEMEHHBIX psAnoB. IlpuBectn  cBolcTBa
CTallMOHAPHOCTH.

OOBsCHUTH Ha3HAUEHUE M OPraHU3alLHUIo MPe1oOpabOTKN BPEMEHHBIX PSAJOB U BBISBICHUS
AHOMAJIU.

[IpuBectn kpurepun cranuonapHoctu JIptonnra-bokca, A60e. IlpuBectu npumep pacuera
IoKa3aresied CTalluOHapHOCTH.

[IpuBecTn KpuUTEpUM CTAlIMOHAPHOCTH CEpHUM, Kpurepuu cranuoHapHoctu Docrepa-
Crroapra, [Juku-®@ymnepa. BeIMOIHUTE MPOBEPKY CTALIMOHAPHOCTH BPEMEHHOIO psija Ha
IIpUMeEpE.

JlaliTe XapakTepUCTHKy OOIIed oOpraHu3alMyd pemIeHus 3ajad  I[POrHO3UPOBAHMS
BpeMeHHbIX psafaoB B R. Hazpare Oubnuoreku u ucnonb3yemble ¢yHkuuu. [IpuBectu
IIpUMEpP PELIEHUS 3a4a491 IPOTHO3UPOBAHUS.

JlaTh XapaKTepHUCTHUKY MPOCTBIX METOAOB MPOrHO3UPOBAHMS, METOAA JABYX TOYEK, METOAA
IPYNIOBBIX CpeaHUX Touyek. [IpuBectn mpumepsl.

JlaTb XapakTepUCTUKY Ha3HAYCHHs] U COJEpP)KAHUS METON0B HMHTepHOISAuH. OObICHUTH
CYUIHOCTb KYCOUHO-IMHEHHOW HHTepnoisiuuu. OXapakTepu3oBaTb M IPUBECTU IMPUMED
MIPOTHO3UPOBAHUS C TOMOIIBIO KAHOHUYECKOTO MTOJINHOMA.

JlaTb XapakTepUCTUKY UHTEPIOJALMOHHBIX MOIMHOMOB Jlarpanxa u HproToHa U npuBeCTH
MIPUMEPBI UX UCIIOJIb30BAHMUSL.

Jlath 00IIyI0 XapaKTEepUCTHKY NPOTHO3UPOBAHMS Ha OCHOBE IOKa3aresiel JWHAMHKH.
Onpenenuth NOHATHS 0Aa3MCHBIX U LIETIHBIX Moka3areneil. [IpuBectu npumMepsl.

JlaTb XapaKTEpUCTHKY METONOB IPOTHO3UPOBAHUS HAa OCHOBE IIOKa3aTeledl IUHAMHKHU.
Onucarp ¥ HANTH pa3IuyMs MEXy IPOrHO3UPOBAHUEM C IMIOMOIIBIO CPEAHETO MPUPOCTa U
C MOMOIIIBIO CPEAHEro Kod(duireHTa pocra.
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. JlaTb XapaKTepUCTUKY METOJOB NMPOTHO3MPOBAHHME HAa OCHOBE KpHBBIX pocTa. Ilpusectu
MIPUMEPHI TOJIMHOMHUAJIBHBIE MOZEIHN U MOJIEJIEH C HACBIILIEHUEM.

JlaTb XapakTepUCTUKY JIMHEHHOM W HeJIMHEHHOW perpeccuss. OnMcars OpraHHU3alMio
JMHEapu3all  HEJIMHEeWHbIX  mojenei.  [IpoaeMoHCTpupoBaTe  MCIOJIB30BaHUE
perpeccuOHHBIX MoJenel B R 1 mpOrHo3upoBaHus.

[IponemMoHCTpUpOBaTh  MCIIOJB30BAHUE PETPECCHOHHBIX Moaened B SPSS s
IIPOrHO3UPOBAHMSL.

Crnenars 0030p METOJIOB M1 HHCTPYMEHTOB OILIEHKU KaueCTBa MOCTPOEHHBIX PErPeCCHOHHBIX
Mozenel. lIpusectu npumepsl X UCIOIb30BaHus B R.

Cnenarb 0030p METOZOB M MHCTPYMEHTOB OLICHKH KaueCTBa MOCTPOECHHBIX PErPECCUOHHBIX
monene. IlpuBectu mnpumepsl ux wucnoinb3oBanuss B SPSS. Jlatb XapakTepUCTHKY
BIIUSITENIbHBIX HAOIIONCHUH.

Jarte onpeneneHue NOHATUS «cIaxuBanuey. Caenarb 0030p METOIOB CIITAYKUBAHMUA.

. Oxapakrepu3oBath JMHEHHbIE (UIBTPEL. OOBACHUTH CYIIHOCTH METO/A CKOJB3AIIETO
cpennero. Ilpumenuts ¢yHkuMM sma, ma B R ans pemeHus 3anad CriaKWBaHUSL.
OOBsACHUTH OpPraHU3alUIO0 MCIOIB30BAHUS HAACTPOUKU «AHANIH3 JAHHBIX)» MPU PELUICHUU
3aJlau CIIIaKUBAHUS.

OOBsACHUTH, KOTJIa MOXKET UCIOIH30BaThCs B3BEUICHHOE CcriakuBaHue. [IpuBecTy mpuMepsl
MOJTMHOMHATIBHBIX Mojieniell  crakuBaHust. OOBSCHUTH CYIIECTBO TOHSTHS «KPAaeBbIe
3 HEKThI».

JlaTe XapaKTepUCTHKY aJalTUBHBIX METONOB CcrmaxuBaHus. OOBSICHUTH CYIIHOCTh METOA
SKCIIOHEHUHMAJIBHOIO criaxkuBaHus. [lpuBecTn mnpuMep HCHOIB30BaHUS HAACTPOUKU
«AHanu3 JaHHBIX» IPU PEILIEHUH 3aJ]a4l KCIIOHEHIIMAILHOTO CIVIa’KUBaHUS.

Hate oOuryro xapaktepuctuky ¢GyHkiun ets. CdhopMynupoBarh KiacCU(pUKAIMOHHBIE
NpPU3HAKK  MOJEJIe  DKCIHOHEHUMAJIbHOrO  criaxuBaHus.  I[lpuBecT  mpumepbl
UCIONb30BaHUs PyHKIINU B excel.

Hare o0mryro xapaktepuctuky ¢QyHKuu ets. CdhopMynupoBarh KiacCU(PUKAMOHHBIE
IIPU3HAKA  MOJEJIEH  DKCIOHEHUMAJIbHOIO  criaxusaHus. IIpuBecTn  mpumepsl
UCIOJIb30BaHus PyHKIMHU B R.

OxapakTepu30BaTh COJAEP/KAHUE METOAOB CINIAXXHMBAHWS NPHU HaIU4MM TpeHaa. Onwucarb
Mertop bpayna-Maiiepa. [IpuBecTr npumep pelIeHus 3a1a4u CriaxuBaHus B R.

Jlatb XapakTepuCTUKYy MoJenel coiakuBaHus Xousbra, Xonbra-Bunrtepca. IIpusectn
npumep wucnonb3oBanuss Qynknuun  HoltWinters. JlaTh XapakTepuUCTHUKY pe3YJIbTaTOB
BBITIOJTHEHHS (PYHKIIUH.

Jlatb  XapakTepUCTUKY METOJa CIIaKMBaHUA C  YYETOM  TPEeHI-IUKIMYECKOU
cocrasisomed. HazoBuTe 3Tambl BBIAEIEHHE CE30HHOM COCTABISIOLIEN M MOCTPOEHHUS
TpeHaa. OObBsSCHUTE OCOOCHHOCTH QJJUTUBHOM U MYJIBTHUIUTMKATUBHOW  MOJICIICH.
[TpuBeaute npumep ucnonp3oBaHus ¢pyHkuus decompose.

OObsicHUTE, KaK MOXKHO OIpENeIUTh MEPUOJ CE30HHBIX KoleOaHU ¢ IOMOIIbIO
KOppEeIorpaMMBbl, IEPUOJOTPAMMBI M CIIEKTPOTrPaMMBl.

JlaiiTe XapakTEepUCTHKy HCIIOIb30BaHUs psna @Dyppe NOpH  BBIABICHUU CE30HHOMU
cocraisomeil. [IpogeMoHCTpupylTe OpraHM3alUI0 HUCHOJIb30BAHUS HAJICTPOiKU excel
«Ananus @ypbey.

OnumuTe OpraHu3aluio UCIOIb30BaHUS (DMKTUBHBIX MEPEMEHHBIX IPU PELICHUU 33Ja4u
MIPOTHO3UPOBAHUS B CIy4ae HAJUYMUS CE30HHOM COCTABIISIONIEH.

Oxapakrepusyiite moaens AP(1). Caenaiite 0630p CBONCTB MOJIEINH.

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

Oxapaxkrepusyiite mMonenu ckonb3siero cpegnero CC(1), CC(q). Caenaiite 0030p ux
CBOMCTB.

Oxapakrepusyiire mogenu APCC (ARMA). Cnenaiite 0630p UX CBOMCTB.

JaiiTe oOmIyI0 XapaKTepUCTHUKY HECTAlMOHAPHBIX Mojeneil. OOBsICHUTE O0COOECHHOCTH
MOJIENIb aBTOPErPECCUH - MPOUHTETPUPOBAHHOTO cKoub3siiero cpeanero APTICC (ARIMA)
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(p, 9, k) — momens. IlpuBeauTe HpUMeEpbl HMCMOAL30BaHUS (YHKIMU arima B R s
MIPOTrHO3UPOBAHMS BPEMEHHBIX PSIJIOB.

39. JlaiiTe XxapakTEepUCTUKY TMHAMHUYECKUX MOJIeNel Ha npumMepe moaeneit ADL.

40. JlaiiTe XapaKTEpUCTUKY MOHITUE KOMHTErpallid BPEMEHHBIX PSIIOB.

41. JlaliTe ompeneneHUe TEH30pa. XapaKTepU3yMTe NpPEICTaBICHUE BPEMEHHBIX PSIOB U
MIOCJIEZIOBATEILHOCTEN C MOMOIIBIO TEH30POB.

42. Jlalite  xapakrepuctuky OumbOmmorexku Keras, mporpaMMMHO-anmapaTHOTO  CKeTa,
HCIIOJIb3YEMOT0 MPHU PELICHUH 33/1a4 [TTyOOKOT0 00yUeHusI.

TunoBble KOHTPOJILHBIE 32 IaHUS HA IK3aAMEH:
3agaua 1. [IpoBepuTh CTallMOHAPHOCTH BPEMEHHOTO psijia C IOMOIIBI KPUTEPHS
®ocrepa- Ctroapra

Hatsl OO0BbeM 3010TOBAIIOTHBIX 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
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05.11.2013 112,8
12.11.2013 113,1
19.11.2013 113,9
26.11.2013 117,1
03.12.2013 121,6
10.12.2013 120,3
17.12.2013 119,8
24.12.2013 120,7
31.12.2013 124,5
07.01.2014 124,6

3agaua 2. VccienoBaTh pErpecCMOHHYIO MOJIEJNb, OMUCHIBAIOLIYI0 BPEMEHHON psi.
Janubie xpaHsaTcs B Tabiwime. [Ipu MOCTpOGHWM BPEMEHHOTO TPEHIA B KauecTBe 0a30BOTo
ypoBHs BEIOpath 1955 rox.

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 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
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2005

18,5

[Ipu mocTpoeHuu MOJENU Perpeccuu BhIOPATh MOJMHOMHAIBLHYIO MOJenb. [lomoOpats ee
nopsiaok. CnporHo3upoBaTh 3HaUEHHE YPOBHS BpeMeHHOTo psna Ha 2006 roxg

3amaua 3. lcciaenoBaTh perpecCUOHHYHO MOJENb, OIKCHIBAIOLIYI0 BpPEMEHHOW psia. B
KagecTBe 0a30BOro ypoBHs BeIOpath 1955 roa. JlaHHbIe XpaHATCS B TaOJIUIIE.

T'on YpoBeHs psina
1955 8,8
1956 9,9
1957 8,7
1958 11,3
1959 10,4
1960 10,9
1961 10,7
1962 10,9
1963 8,8
1964 11,4
1965 9,8
1966 13,9
1967 12,1
1968 14
1969 13,2
1970 15,6
1971 15,4
1972 14
1973 17,6
1974 15,4
1975 10,9
1976 17,5
1977 15
1978 18,5
1979 14,2
1980 14,9
1981 12,6
1982 15,2
1983 15,9
1984 14,4
1985 16,8
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

BreinmonHuTh criaxupaHue BPEMCHHOI'O psAa C INOMOIIBIO MOACIU 3KCIIOHCHIUAJIBHOI'O

CriakuBaHHusi ¢ ydeToM TpeHaa (monenb bpayna — Maifepa). CrnporHo3upoBarh 3HaueHHE

ypoBHs psna Ha 2006 ro.

3anaua 4.MmMeetcst BBIOOpKA, KOTOPAsi OMMCHIBAET JUHAMUKY pPsifia 33 YKa3aHHBIH OTPE30K
BpeMeHu. B kauectBe 6a30BOT0O ypoBHSA BHIOpaTh 1959 ToI.

Year

Y

1959

117,5
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1970 129,9
1979 1374
1989 147

1992 148,3
1993 148,3
1994 148

1995 147,9
2002 145,2

- IToCcTpOUTH IMHEHHYIO PETPECCUOHHYIO MOJIEIIb.
— [Toctpouts MOENH TAPaOOIUIECKOTO BUIA.
— [TocTpouTh MOAEH TPETHETO MOPSAAKA.
Bp16path nydinyro MOAENb ¢ IIOMOIIBIO KPUTEPUEB R% F.
CpaBHHUTH C JOTapU(MUYECKON U CTETIEHHOW MOJENSMH, MOCTPOSCHHBIMH C MOMOIIBIO
MacTepa Auarpamm.

3apaua S.IToctpouths KOppesnorpaMMmy BPEMEHHOTO pslia Kypca €BpO M BPEMEHHOIO psiia
ocratkoB Ay =YY MakcumalibHBIA pa3Mep Jara Juisi KOppelorpaMMmbl paBeH 8.

C,[[eﬂaTb BbIBOJ] O CTAITMOHAPHOCTH PAJOB, UCIIOJIb3YsI KpI/ITCpI/Iﬁ JIrronnra-bokca.

Kypc nonnapa CIIIA Kypc eBpo
py0./moin. B IIPOIEHTaX py0./eBpo B IIPOIIEHTAX
CIIA K K
MPEIBIIYIIEMY PEIbIIYIIEeMY
MECSILY MECSILY
2006
SlHBapb 28,12 97,7 34,04 99,6
DeBpanb 28,12 100,0 33,33 97,9
Mapt 27,76 98,7 33,47 100,4
Atpenb 27,27 98,2 34,19 102,1
Mait 26,98 98,9 34,64 101,3
Wronb 27,08 100,4 33,98 98,1
Wronn 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
Hos16pn 26,31 98,4 34,68 101,9
Jlexabpb 26,33 100,1 34,70 100,1
2007
SuBapp 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
Anpenb 25,69 98,7 35,07 101,1
Maii 25,90 100,8 34,82 99,3
WroHb 25,82 99,7 34,72 99,7
Wronw 25,60 99,2 34,93 100,6
ABrycr 25,65 100,2 35,01 100,2
CeHTs0pb 2495 97,3 35,35 101,0
OKTA0pb 24,72 99,1 35,59 100,7
Hosi6pb 24,35 98,5 36,04 101,3
Jlexabpb 24,55 100,8 35,93 99,7
2008
SuBapp 24,48 99,7 36,17 100,7
Derpaib 24,12 98,5 36,41 100,7
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Kypc nommapa CIITA Kypc eBpo
py0./mom. B IIPOIICHTAX py0./eBpo B IIPOIICHTAaX
CIIA K K
IpeIbIIYIIEMY IpeAbIIYIIEMY
MECSITY MECSITY
Maprt 23,52 97,5 37,07 101,8
Anpeb 23,65 100,6 36,89 99,5
Maii 23,74 100,4 36,78 99,7
WioHb 23,46 98,8 36,91 100,3
Wronp 23,45 100,0 36,53 99,0
ABrycr 24,58 104,8 36,23 99,2
CeHTs0pb 25,25 102,7 36,37 100,4
OKT0pb 26,54 105,1 35,04 96,4
Hos6pb 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
Mapt 34,01 95,2 44,94 99,1
Anpenb 33,25 97,8 43,84 97,5
Maii 30,98 93,2 43,38 98,9
Hronb 31,29 101,0 43,82 101,0
Wronp 31,76 101,5 44,69 102,0
Asrycr 31,57 99,4 45,30 101,4
Cents6pn 30,09 95,3 44,01 97,1
OKTs0pb 29,05 96,5 43,07 97,9
Hos0pb 29,82 102,6 44,36 103,0
Jlexabpb 30,24 101,4 43,39 97,8
2010
SlHBapb 30,43 100,6 42,46 97,9
deBpaib 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
Hronb 31,20 102,3 38,19 101,5
Wronp 30,19 96,8 39,47 103,4
ABrycr 30,66 101,6 39,03 98,9

3anaua 6. CrenepupoBaTh BPEMEHHOM PsiJi, MOJIETh KOTOPOTO UMEET BU/I;
g, =03¢,_,-01l¢g,_,+v,;

y, = #_OU+O,ZCOSEZ —2,8sin2—nt+0,12cos4—nt —1,3sin4—nt +€,;
1+0,1e ™ T T T T

T=12

v, N(0,3)

[Ixkana oneHUBaHUs.

OreHka pe3ynbTaToB MPOM3BOAMTCS HAa OCHOBE OaymbHO-pedTHHroBoi cucrems! (BPC).
Ucnonp3oBanne BPC ocymiecTBiseTcss B COOTBETCTBHH ¢ TpukazoM oT 06 centsiops 2019 r
Ne306 «O npumeHeHuu OaITbHO-PEUTHHIOBOM CUCTEMBI OLICHKH 3HAHUH 00yJaroIuXxcs».
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Cxema pacueToB c(OpMHUpPOBaHA B COOTBETCTBUU C y4eOHBIM IUIAHOM HAaIpaBJICHUS,
COIVIaCOBaHA C PYyKOBOAUTEIEM HayYHO-0OPa30BaTEIILHOTO HANPABICHUS, YTBEP)KICHA IEKAaHOM
dakynbrera.

Cxema pacyeToB JOBOIMTCS IO CBEJCHUS CTYACHTOB Ha IIEPBOM 3aHATHH IO JAaHHOM
JTUCLUIUIMHE, SBIISETCS COCTAaBHOW YacTbio paboueil mporpaMMbl JUCHMIUIMHBI M COACPKHT
UH(POPMALIMIO TI0 U3YYEHUIO JUCHUIUIMHBI, YKa3aHHyo B [lojgoxeHnn o GauibHO-pEHTHHIOBOM
CUCTEME OLIEHKH 3HaHu# oOy4daromuxcst B PAHXul'C.

B cnydae ecnu cTygeHT B TedeHHE ceMecTpa He HaOMpaeT MUHUMAaJIbHOE YUCIIO OaIoB,
HeoOXomuMoe Uil C/aud  IPOMEXKYTOYHOM  aTTecTalud, TO OH MOXET 3apaboTarh
JIONOJTHUTENIbHBIE Oaiibl, 0TpadOTaB COOTBETCTBYIOLIME pa3Aeibl TUCHUIUIMHBI, MOITYYUB OT
IpernojaBarelisi KOMICHCUPYIOIINE 3a/1aHusl.

B cnydae momydeHus Ha IPOMEKYTOYHOW aTTECTAlMM HEYJOBIETBOPUTEIHLHON OIIEHKH
CTYACHTY TMPENOCTaBIseTCS IPaBO MOBTOPHOM arTeCTallMd B CPOK, YCTAHOBICHHBIN IS
JMKBHUJIAINY aKaJIeMHUUECKOH 3aJOJDKEHHOCTH MO UTOTaM COOTBETCTBYIOIICH CECCHH.

OOyuatomuiicsi, HabpaBIIHMI B XOJI€ TEKYIIET0 KOHTPOJs B cemectpe oT 51 mo 70 6amios,
TI0 €T0 JKEJIAHUIO MOXKET OBITh OCBOOOXK/ICH OT IPOMEKYTOYHOW aTTeCTaIHH.

KoamnuecTBo 60a110B Onenka
NPONUCHI0 OyKBOM
96-100 OTJINYHO A
86-95 OTIINYHO B
71-85 XOpOLIO C
61-70 XOPOIIO D
51-60 YAOBJIETBOPUTENBHO E

[ITkasia nepeBoaa OLIEHKH U3 MHOrO0AJUIbHOW B CHCTEMY «3aYTEHOY»/«HE 3aUTCHON:

ot 0 o 50 Gaiu1oB «HE 3a4TEHO»

ot 51 mo 100 6amoB «3auTEHOY

IlepeBoy Oa/uIBHBIX OLIGHOK B AaKaJAEMUYECKHE OTMETKH «OTIHYHO», «XOPOIIOY,
«y/IOBJIETBOPUTEIHHOY»

- «OtnuyrO» (A) - oT 96 Mo 100 6anIoB — TEOPEeTUUECKOE COMEpKaHuEe Kypca OCBOCHO
MOJIHOCTBIO, 0€3 MpoOenoB HEoOXOAMMbIE MpPaKTHUECKHE HaBBIKM pPA0OTbI C OCBOEHHBIM
MarepuaioM chopMUpPOBaHbI, BCE MPeTyCMOTPEHHbIE TPOrpaMMoil 00ydueHus ydeOHbIe 3a/1aHus
BBIIIOJIHEHBI, KAYE€CTBO UX BBIITIOJHCHHUS OIICHCHO MaKCHUMaJIbHBIM YHCJIOM 0ayIoB.

- «Otmnuno» (B) - ot 86 mo 95 6amnoB — TeopeTHdyecKoe colep:kaHue Kypca OCBOCHO
MOJIHOCThIO, 0€3 MpoOenoB HEoOXOAMMbIE MpPAKTHUECKHE HaBBIKM pPAa0OTbI C OCBOECHHBIM
MarepuaioM c(hopMUpPOBaHbI, BCE MPETyCMOTPEHHBIE MTPOrpaMMoi 00yueHHs yueOHbIe 3aJaHUs
BBIIIOJIHEHBI, KAUE€CTBO UX BBLIIIOJIHCHHUS OLICHCHO YHCIIOM 63J’IJ’IOB, OJIM3KUM K MaKCHUMAJIbHOMY.

- «Xopomo» (C) - ot 71 mo 85 6GamioB — TEOPETUUYECKOE COAEpkKAHHE Kypca OCBOCHO
MOJTHOCTBIO, 0€3 TpPoOeNoB, HEKOTOphIE NPAaKTHYECKHE HAaBBIKM pPa0OTBI C OCBOCHHBIM
MarepuaioM c(hOpPMHUPOBAHBI HEIOCTATOYHO, BCE MPEAYCMOTPEHHBIE MPOTrpaMMOil oOydeHus
yueOHble 3aJaHMs BBINOJHEHBI, KayeCTBO BBIMOJHEHHUS HHU OJHOTO M3 HHUX HE OILIEHEHO
MHUHHUMAJIbHBIM YHUCJIOM 6am1013, HCEKOTOPBIC BUIBI BaﬂaHI/II\/’I BBIMTOIHEHEI C OIIMOKAMH.

- «Xopomo» (D) - or 61 mo 70 6amioB — TeOpeTUUECKOE COAECpKAHUE Kypca OCBOCHO
MOJTHOCTBIO, 0€3 TpoOeoB, HEKOTOphle TNPAaKTHYECKHE HAaBBIKM pPa0OTBI C OCBOCHHBIM
MarepuaioM c(popMUpOBaHBl HEJOCTATOYHO, OOJBIIMHCTBO IPEIyCMOTPEHHBIX MPOTrpaMMOi
06y'-IeHI/I5[ yqe6HBIX Sa)IaHI/Iﬁ BBIITOJIHEHBI, KAYECTBO BBIIIOJHCHUS HU OAHOI'O M3 HUX HE OLICHEHO
MUHUMAJIBHBIM YHUCIIOM 0aIJIOB, HEKOTOPHIE BUJIBI 3a/IaHUI BHITIOJIHEHBI C OIIMOKaAMHU.
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- «YnoenetBoputenbHO» (E) - oT 51 mo 60 6amioB — TeopeTHUecKoe coiepkaHne Kypcea
OCBOCHO YacCTHYHO, HO TMpo0eibl HE HOCAT CYIIECTBEHHOIO Xapakrepa, HeoOXOIUMbIe
NPAaKTUYECKHE HAaBBIKK PabOTHl C OCBOCHHBIM MaT€pHaiOM B OCHOBHOM C(OPMHPOBAHBI,
OOJIBIIMHCTBO MPEIyCMOTPEHHBIX MpPOrpaMMol OOy4eHHs Y4eOHBIX 3aJaHUil BBINOJIHEHO,
HCKOTOPBIC M3 BBITTOJIHCHHBIX 3aIIaHI/Iﬁ BBITIOJTHEHBI C OH_II/IGKaMI/I.

OneHovHbIe IHoxkazaresm KpuTepun onenku
cpelcTBa OLIEeHKH
(dopmbI
TeKylero u
NPOMe;KYTOYHOI0
KOHTPOJIs1)

Ompoc KoppekTHOCTh 1 IOJTHOTa OTBETOB Onpoc OpoBOIUTCS B XOZI€ 3aHITUS U
€ro pe3yibTarbl MOT'YT OBITh YUTCHBI
MIpY OLIEHKE MOCENIAEMOCTH 3aHATUI

Tect 1) [IpaBUIBEHOCTP pEIICHHUIA; MaxkcumanbHOE KOTMIeCTBO 0aJlToB
2) KoppeKkTHOCTh OTBETOB 3a UTOTOBBII TeCT cocTaBiseT 15
6ai1oB. TecTsl O OTAEIBLHBIM TEMAM
BXOZST B UTOTOBBII TECT, KOTOPBIN
MIPOBOJUTCS MEPEN WIH BO BPEMS
9K3aMEHa B 3aBHCUMOCTH OT (hOPMBI
€ro MPOBEAECHHUA: OYHOU WX

JMCTaHIIMOHHON
3ananue 1)IIpaBunbHOCTD pelLlIEHU; MakcumManbHO 6 6ajlIoB 3a OTHO
2)IIpaBuibHBIE OTBETHI Ha BOMPOCHI 3aJaHne

MIPY YCTHOM 3allIUTE 3aJaHUI

Kontpomnsnas 1) mpaBUIBHOCTD PEIICHMUS; MaxkcumanbHOE KOJTU4eCTBO 0ajlioB
pabora 2) KOPPEKTHOCTh BHIBOJIOB 3a KOHTPOJBHYIO paboty — 15.

3) 000CHOBaHHOCTD PEIICHHA MaxkcuMallbHBIH 0aJiT BHICTABIAETCS
€CJIM TPaBIIILHO PEIIeHbI BCE MIECTh
3aj1a4, 0(hOPMIICH OTYET MO UTOTaM UX
peLIeHHs, B OTYET BCTABJICHBI
CKPHUIITBI

Ox3ameH 1)ITomHOTa OTBETOB Ha BOIIPOCHI HITH MaxkcumanbHOE KOTU4eCTBO 0aslIoB -

MIPaBUIBHOCTH OTBETOB Ha npeiokernsle | 30. B ciiyuae nucraHMOHHOM (HOpPMBI

TECTBHI; MIPOBEJICHHSA IK3aMEHA B CyMMY

2)[IpaBuibHOE pelIeHUE 3a/jaul, a TakxKe | 0aJuIoB BXOJAT OaUIbl, HOTyYEHHEIC B

TMIOJIHBIC U MIPAaBUJIbHBIC OTBETHI HA PE3YILTATE UTOTOBOI'O TECTUPOBAHUA

BOIIPOCHI 110 3a1a49€

6. MeroanyecKkue MaTepHAaJIbl 10 OCBOCHUIO 1M CIHMIIJIMHbBI

PaGoueil mporpammoil IUCHUIUIMHBI TPETYCMOTPEHBI CIEAYIOIIUE BUbI AyTUTOPHBIX
3aHATUI:  JIeKIMM, TpaKTHYECKUEe 3aHATUS, KOHTpOJIbHble paboTel. Ha  nmekumsx
paccMarpHuBarOTCsl HauOosee CIIOKHBIM Marepuall NUCUUIUIMHBL. JIJig pa3BUTHS y CTYIAEHTOB
KPEaTUBHOIO MBIIIJICHUS W JIOTUKM B KaXXIOM pasfelie IPEeIyCMOTPEHBl TEOPETHYECKUE
MOJIOKEHUs, TpeOyrolue  CcaMOCTOSTEIbHOIO  JOoKaszareinbcTBa. Kpome  TOoro, 4acTh
TEOPETHUYECKOr0  Marepuaja  IMPEJOCTaBIsAETCSs HAa  CAMOCTOATEIBHOE  HU3Y4EHHE 110
PEKOMEH/I0BaHHBIM HCTOYHHUKAM ISl JOPMHUPOBAHUS HaBBIKa CAMOOOYUEHHS.

[IpakTudeckue 3aHATHSA MpeIHa3HAYECHbI JJIs1 CaMOCTOSATENbHOW pabOThl CTYAEHTOB IO
pELIEHUI0 KOHKPETHBIX 3aaad. Kaknoe mpakTU4YecKkoe 3aHSATHE CONPOBOXKAACTCS JOMAIIHUMHU
3aJaHUsIMU, BBIIAaBA€MbIMH CTYICHTaM Ui peIleHUs] BO BHeaynuTopHoe Bpems. Jlist paGoThI ¢
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NEYaTHBIMU U AMEKTPOHHBIMU pecypcamu C3UY nmeeTcs BO3MOKHOCTB IOCTYIA K EKTPOHHBIM
pecypcam. Opranuzamus paOOThl CTYIEHTOB C JJICKTPOHHOM OWMOMMOTEKOM yKazaHa Ha canTe
WHCTUTYTA (CTpaHwuIile caiita — «Haydnas Oubmorekay).

BonpmimHCcTBO  TeM OCHOBaHO Ha ucHoib3oBanuu mnpuiokeHuss Excel. s
CaMOCTOSITENIbHONW pabOTHl CTYIEHTOB Ipe/UIaraloTcs BapUaHThl 3ajad, pemaeMbix B SPSS.
CryneHty mnpeuiaraercsi CaMOCTOSTENIbHO pPa3o0parbCsi B TpadUuyecKkoM JUallore JaHHBIX
wiargopm. st mporpammel  SPSS  mpennaraercs MCIONB30BaTh  MHCIIEKTOP METOOB
MPOrHO3UpOBaHUs. Pe3ynbprarsl peiieHus 3aadul ciaelyeT CPaBHUTh C Pe3yJbTaTaMy PELICHUS
3a/1au C IIOMOILBIO METOJI0B SKCIIOHEHIIMAJIBHOIO cIilakuBaHus U metonamMu APUMA.

C nenpio KOHTpOJIA cPOPMUPOBAHHOCTU KOMIIETEHIUH pa3paboTaH (OH] KOHTPOIbHBIX
3amanuii. Ero wucnosip3oBaHME TO3BOJISIET peain30BaTh OajlIbHO-PEUTHHTOBYIO — OIICHKY,
omnpeeeHHY0 mpruka3oMm oT 28 aBrycra 2014 r. Nel168 «O nmpumeHeHnn 06alIbHO-PEUTUHTOBOM
CUCTEMBI OLIEHKU 3HAHUH CTYIEHTOB.

JlJis TOATOTOBKM K €KEroJHOMY HWHTEpHET-TECTUpOBaHUIO e-Exam ocymiecTBisercs
npeABapUTEIbHAs TMPOBEPKAa 3HAHUHM CTYIEHTOB, a TaKXKe HMX CaMOOOydeHHEe C IOMOIIbIO
CHEIHAIbHBIX TPEeHAKEPOB nopTana NHTepHeT-TeCTUpOBaHUSI.

JUig akTUBU3aLMK pabOThl CTYAEHTOB BO BPEMs KOHTAaKTHOW pabOThI ¢ MperojaBaTesieM
OTJIENIbHBIE 3aHATHS MPOBOASTCS B UHTEPAKTUBHOM dopme. B ocHOBHOM, HHTepakTHBHAas (hopma
3aHATUI O0ecreunBaeTCs MPH MPOBEACHNUN 3aHATHI B KOMITBIOTEpPHOM Kjacce. MIHTepakTuBHAs
dopma oOecrieunBaeTcs HanuuueM pa3paboTaHHbIX (alioM ¢ 33JaHUSIMH, HAIUYHEM
KOHTPOJIBHBIX BOIPOCOB, BO3MOXHOCTBIO JOCTyNla K CHUCTEME IUCTAHLIMOHHOTO OOYy4eHUs,
UCIIOJIb30BaHUEM KaHalla teams, a TAaK)Ke MECCEHIKEPOB.

lloo2omoska k nexkyuu 3aKJII0YaeTCsl B CIAEAYIOLIEM:

—  BHUMATEJIbHO MPOYMUTANTE MaTepHall IPEIbIIyIEH JIEeKIHH;

—  Y3HaiiTe TeMy MpeCTOoAIeH eKInH (TI0 TEMaTHYeCKOMY IUIaHy, 10 HHPOpMaIiH
JIEKTOPA);

—  O3HAKOMbBTECH C yUeOHBIM MaTepHaJIOM M0 Y4EOHUKY M Y4eOHBIM OCOOUSM;

—  IocTapaiTech yACHUTb MECTO U3y4aeMoil TeMbl B CBOeH MpodeccnoHaIbHOM
MIOJTOTOBKE;

—  3amuIIATE BO3MOXKHBIE BONPOCHI, KOTOPBIE BbI 33/1aIUTE JIEKTOPY Ha JIEKIUH.

lloocomoska Kk cemMunapcKum 3auamusm:

—  BHHMMATEJIbHO IPOYMTANTE Marepua JIEKIUH, OTHOCALIUXCS K JAHHOMY
CEMMHAPCKOMY 3aHSTHIO, 03HAKOMBTECH C YUEOHBIM MaTepUaJIOM M0 YUeOHUKY U
y4eOHBIM TTOCOOUSIM;

—  BBIIIUIIUTE OCHOBHBIE TEPMUHBI;

—  OTBETHTE Ha KOHTPOJbHBIE BOIPOCHI 10 CEMUHAPCKUM 3aHATUSIM, TOTOBBTECH JaTh
pa3BEpPHYTHIN OTBET HA KaXK/IbIil U3 BOIPOCOB;

—  YSCHUTE, KaKue y4eOHBIE SJI€MEHTHI OCTAIHChH JIsl BAC HESICHBIMU U TIOCTapanTeCh
NOJYYUTh Ha HUX OTBET 3apaHee (10 CEMUHAPCKOTO 3aHATHS) BO BpeMs TEKYIIHUX
KOHCYJIBTAllU{ ITPEIo1aBaTes;

—  TOTOBUTHCSA MOXKHO MHIUBUYAJIbHO, TAPAMH WJIM B COCTAaBE MaJOW IPYIIIbI,
nocjueHue ABIAoTCs 3G GEeKTUBHBIME (popMamu paboTHI;

— paboyas mporpaMma JIUCIHUIUIMHBI B YaCTH IIEJICH, IEPEUHIO 3HaHUN, YMEHUH,
TEPMUHOB U Y4€OHBIX BOIPOCOB MOXKET OBITh HCIOJIb30BaHA BaMU B Kau€CTBE
OpPHEHTHpPA B OpraHU3aIK 00yUEHUSI.

Iloocomoska k konmponvHou pabome:

—  BHHMMATEJIbHO IPOYMTAITEe MaTepua JIEKIUH, U MPAKTUUYECKUX 3aHATUM, U3YUHUTE
CKpUNTHI, MpuBeZeHHbIe B Moodle, a Takke B 3a/1aHUAX HA MPAKTHYECKUE 3aHATHS;

— momnpoOyiTe penuTh 3a/1a4u, IOX0KHE Ha 3a1a41, KOTOpble OyIyT MpeyIokKEeHbI Ha
KOHTPOJIBHYIO padoTy;
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paboyas mporpamma JUCHUIUIMHBI MOXKET ObITh UCTIONIBb30BaHa MPH MOJATOTOBKE K
KOHTPOJIBHOM padore.

Tloocomoska k IK3AMEHY .

K skx3ameHy HEOOXOIUMO TOTOBUTCS II€JICHANIPABICHHO, PETYISIPHO, CUCTEMAaTHYECKH U C
MEPBBIX JHEW OOydeHHUs MO AaHHOU aucuuivinHe. [[OmBITKH OCBOUTH AMCHUILIMHY B IEPUO
3a4€THO-DK3aMEHAIMOHHOM  CECCHH, KaK  TpaBWJIO,  IIOKa3bIBAIOT  HE  CJIHUIIKOM
VIOBJIETBOPUTENbHBIE pe3yibTaThl. B camMoM Hawane y4yeOHOro Kypca MO3HAKOMBTECHh CO
cienyromei yaeOHO-METOAUIECKON TOKYMEHTAIUEH:

- MPOrpamMMOM JUCUUILINHBL,

- MEPEYHEM 3HAHUU U YMEHUI, KOTOPBIMU CTYAEHT JOJKEH BIAJICTh;
— TEMATUYECKUMU TIJIAHAMM JIEKLIUM, CEMUHAPCKUX 3aHATHUN;

- KOHTPOJIbHBIMU MEPOIIPUATUSIMU;

- y4eOHUKOM, Y4eOHBIMH ITOCOOUSMU IO TUCIUTUINHE, a TAKKE

ANIEKTPOHHBIMU PECYpPCaMU;

- NIEPpCUHCM BOIIPOCOB K DK3aMCHY.

ITocne »storo Yy BacC HOOJIKHO C(i)OpMPIpOBaTLCSI YCTKOC IIPCACTABIICHUC 00 00BbeMe u

XapakTepe

3HAaHMW W yMEHUH, KOTOpPBIMH Haao OyaeT OBIaAeTb MO JAUCLMILIMHE.

CucremMaTH4ecKoe BBIIOJIHEHUE yqe6H0171 pa6OTLI Ha JICKOUAX W CEMHHAPCKUX 3aHATHAX
IMMO3BOJIMT YCIICIIHO OCBOUTH AMCHHUILUIMHY U CO34aTh XOPOIIYIO 6a3y JJIA Caadr 5K3aMCHa.

7.Y4eOHas auTeparypa U pecypcbl HHGOPMALNOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH
"HHTepHer", BKJIIOYas NepedyeHb Y4eOHO-MeTOAMYecKOro odecnedeHus 1Jisi

CaMOCTOSATeJIbHOM PadoThl 00y4aAOIMXCS 10 JUCIHUILIMHE

7.1. OcHoBHaA JUTEpaTypAa.

1.

7.

AdanacoeB, Biaaguvmup HukojgaeBud. AHajJIu3 BpeMeHHBIX PHAJAOB H
nporuo3supoBanme. - CaparoB:Aii [Iu Ap Meaua. — 310 c. Teker : 3J1eKTPOHHBIIA.
- URL: http://www.iprbookshop.ru/90196.html (zara oopamennsi: 12.11.2020). -
Pexxum noctyna: 1Jisi aBTOpU3MP. NMOJAb30BaTeJ1ei

TIonoktuonosa IO.I., Uabmunckaa C.A., Wmoxuna HU.B., JlyroBckoii A.M.,
Jiucnuknna H.B. n ap. IIporHo3upoBanue M NJIaHMPOBAaHHE B 3KOHOMHKE. -
MocksBa:IIpomerein — 544 c¢. Texker : osaekrponnbiii. - URL:
http://www.iprbookshop.ru/94511.html (nara oopamenusi: 01.10.2020). - Pexxum
AOCTYNA: IJIS aBTOPU3MP. N0JIb30BaTe el

Mactunkuit C. D. (2020) AHanu3 BpEeMEHHBIX pPSIAOB C momomblo R. —
DJIeKTpOHHAs KHUTA, ajipec gocrymna: https://ranalytics.github.io/tsa-with-r
Mupxkun, bopuc I'puropseBuy. Beenenne B anaaun3 gannunix — M.:FOpaiit, 2020
— 174 c¢. Teker : »aaekrponnbiii // IBC Hpairt |[caiit]. — URL:
https://urait.ru/bcode/450262 (nara oopamenusi: 01.10.2020)

Mxurtapsan B. C., ApxunoBa M. 0., lyoposa T. A., Muponkuna 0. H.,
Cuporun B. II. Ananu3 ganabix. — M.: lOpaiit, 2020 — 490 c. Tekcr
nekTpoHHblii // IBC HKpaiit [caiit]. — URL: https://urait.ru/bcode/450166
(nara oopamenus: 29.09.2020)

O'Hua, Kotu. Data Science : HHucaiinepckasi mHpopManusi 1Jisi HOBHYKOB.
Bxurouas si3bik R : [mep. ¢ anri.] — CII6. ITutep. — 368 c¢. Teker: 31eKTPOHHDIIA.
- URL: http://new.ibooks.ru/bookshelf/359209/reading (nara oOpamenus:
25.01.2021)

Xaitaaman P. [Tk, Aranaconynoc [[x. IIporno3upoBanue: NpUHLMIBI U MPAKTHKA.
[OnexTponnsiit pecypc] —URL: https://otexts.com/fpp3/

Bce HCTOYHUKHN OCHOBHOM JIMTEPATYPBI B3aUMO3aMeHsIeMbl
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7.2./lononHUTEIBHAS JIUTEPATypa.

1.

2.

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

banaua K.B. DkoHomerpuka : y4e0. mocobue sl CTYJACHTOB BY30B, O0yUYaOLTUXCS
0 CIenuaIbHOCTAM "DuHAHCH ¥ KpeauT", "byxrantepckuii ydeT, aHanu3 U ayauT" /
K.B. banaun, O.®. beictpoB, M.M. Coxko:nos. - M. : KOHUTHU-JTAHA, 2004. - 254c.
Bapcersn  A.A, KynpusnoB M.C., Crenanediko B.B., Xoaox H.HU.
IIporHo3upoBanue BpeMeHHbIX PsiioB U mpoueccoB. 3-e u3a. - CII6. : BXB-
IMerepOypr, 2010. - 512 c.

Boposukos B. II. Ilporno3upoBanmne B cucreme Statistica B cpexe Windows :
OCHOBBI TEOPHH ¥ MHTEHCHBHAA MPAKTHKA HA KOMIbIOTEpe : y4yed. mocoodue aJsi
BYy30B, pek. M-Bom oOpazoBanusi Poc. ®eaepaunu / B. II. bopoBuxos, I. H.
HBuenko. - M. : ®unaHchl 1 cratucTuka, 2000. - 378 c.

Bype B. M. OcHoBbl 3x0HOMeTpUKH: y4e0. mocodue / B. M. Bype, E. A. EBcees..
— CII6.: U3n-Bo C.-IleTep6b. yn-Ta, 2004. - 72 c.

Kepon, Opeaben. IIpM.:/InanexkTuka. -684 c¢. IlpukiIagHoe MaIIMHHOE
o0yuenue ¢ nomoubio Scikit-Learn u TensorFlow : Konnenuuu, MHCTPYMEHTHI U
TEeXHUKHU JJIS1 CO3JAHUSI MHTE/UIEKTYAJbHBIX CHCTEM : MOJHOLUBETHOE U3IAHUE :
nepeBoj ¢ anrimiickoro — M.: /lnanexkruka, 2018 — 688 c.

HaymoB B.H. AHaau3 JaHHBIX W MANIMHHOe OOy4YeHHe: MTeoAbl WU
HHCTPYMEHTaJIbHbIe cpeacTBa. @Denep. roc. OIIKeT. 00pa30BaT. yupesKIeHHe
BbICII. oOpa3oBanus ''Poc. akaa. Hap. x03-Ba u roc. cay:xo0nl npu Ilpe3sugenrte
Poc. ®enepanun", Ces.-3an. un-t ynp. - CII0. : C3WUY - ¢pun. PAHXuI'C, 2020. -
260 c.

Haymos, Baagumup HuxkosnaeBuu. Cpeacrsa OM3Hec- aHAJIUTUHKH: y4ed. mocooue
/ B. H. HaymoB ; ®enep. roc. OmlmIKeT. 00pa3oBaTr. y4Ype:KAeHHE BBICIIIL
oopasoBanusi ""Poc. akaa. Hap. x03-Ba M roc. cayx0bl npu Ilpesunente Poc.
®enepanun'’, Ces.-3an. un-t ynp. - CIIo. : C3UY - ¢pua. PAHXuI'C, 2016. - 107
c.

Hunbcen Jitamu. [IpakTuyeckuii aHajJan3 BpeMeHHBbIX PSIOB: MPOrHO3MPOBaHHE
€O CTATHUCTHKON M MamuHHOe o0y4yenne. -M.: OOO /Inanexktuka — 2021 — 544 c.

10. Caarn T. JI. IlpuHsiTHe pelleHWH NPH 3aBHCHMOCTSIX M OOpPATHBIX CBS3AX :

11.

anajuTnyeckne cerm = Decision making with dependence and feedback :
analytic network process / T. JI. Caatu ; nep. ¢ aurii. O. H. AnapeiiunkoBoii ;
Hay4. pea.: A. B. Auapeiiuukos, O. H. AngpeitunkoBa. - U3a. 2-e. - M. : YPCC,
2009. - 357 c.

eirnuko B. H. IIporaoszupoBanue columalibHO-3KOHOMHYECKUX mpoueccos / B.H.
Hpruuko ; ¢ mpenucn. .M. I'Bummanu. - u3n. 2-e, mepepad. u gom. - M.
KomKnwura, 2007. - 238 c.

12. DxoHometpuka : yueOnuk / [1.1. EnmuceeBa u ap.] ; mox pen. U.M. Enuceesoit. - M. :

[Ipocnexr, 2009. - 288 c.

13. Dxonomerpuka: yueoHuk / B. C. Mxurtapsau [u ap.] ; noa pea. B. C. Mxurapsua.

7.3.

- M. : IIpocnexT, 2009. - 380 c.

Y4eOHo-MeToANYeCKOe 00ecredeHHe CaMOCTOATEIbHO padoThI

1. IlosoxxeHue 00 OpraHM3auMM  CAMOCTOSITEIbHOW PadOTBI  CTYI1EeHTOB
(penepanabHoro roCy1apCcTBEHHOI0 OI0I’KEeTHOT 0 00pa3oBaTeJIbHOIO
yupexaeHusi Bbicuiero ooOpaszoBaHusi «Poccuiickas akageMusi HapOIHOIO
X03(CTBA M rocylapcrBeHHOH cayx0bl mnpu Ilpesmpenre Poccuiickoi
®enepanun» (B pea. npukaza PAHXul'C ot 11.05.2016 r. Ne 01-2211);

2. Ilono:xkenue o0 KYpcoBoii padore (MpoeKTe) BBHINMOJIHAEMONH CTyIeHTaMHU
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(penepanabHoro roCy1apCcTBEHHOI0 OIOIKEeTHOT O 00pa3oBaTeJIbHOTO
yuYpesKkaeHusi Bbicliero ooOpasoBanusi «Poccuiickas akajgeMusi HapoOJIHOIO
X035licTBa MW rocyiapcrBeHHoOH cay:x0bl mnpu Ilpesmpente Poccuiickoi
Denepanun» (B pea. npukaza PAHXul'C ot 11.05.2016 . Ne 01-2211)

7.4 HopmaTuBHbI€ IPABOBbIE TOKYMEHTBI

He ucnoJsb3yiores
7.5. MaTepHeT-pecypcehbl.

C3UY pacnonaraet IOCTYIIOM 4Yepe3 calT HaydyHOW OmOmmoreku http://nwapa.spb.ru k
CJICAYIONIMM TOAMKUCHBIM 3JICKTPOHHBIM pecypcam:

PycckosizpIuHbIE pecypcehl
— DJEeKTpOHHBIC YUCOHHUKH EKTPOHHO - OnbmuoTeuHoi cuctemsl (ObC) «AOyKe»
— DJeKTpOHHBIC YUeOHHUKH IEKTPOHHO — Oubnuoreynoi cuctemsl (ObC) «Jlaub»

— Hay4Ho-npakTH4YecKkue cTarbd TO (UHAHCAM W MEHEIKMEHTy M3marensckoro jpoma
«bubmmoreka ['pebenHnKOBaY

— Crarbu U3 NepUOANYECKHX U3/1aHUI 10 OOLIECTBEHHBIM U 'yMaHUTApHBIM HaykaMm «Mct
- Bero»

— HMudopmannonno-npasosblie 6a3bl - KoHcynbTaHT mitoc, ['apanT.

AHII0S13bIYHBIE PecypChl

— EBSCO Publishing - moctyn kK MyIbTHIMCHHUILUTMHAPHBIM ITOJHOTEKCTOBBIM 0a3zam
JAHHBIX PAa3UYHBIX MHPOBBIX M3/aTENBCTB IO OW3HECY, SKOHOMHUKE, (puHaHCaM,

6YXFaJ'ITepCKOMy YUeTy, rYMAHUTApPHBIM U €CTCCTBCHHBIM obmacTam 3H8.HI/II71, pe(bepaTaM
U IIOJJHBIM TCKCTaM Hy6JII/IKaIII/II71 M3 HAYYHBIX 1 HAYYHO-IIOMMYJIAAPHBIX KYPHAJIOB.

— Emerald- xpymnHeiinee MUpoBOe M31aTENbCTBO, CIICHUATN3UPYIOIIEECs Ha ANIEKTPOHHBIX
KypHaliax H Oazax JAaHHBIX IO S5KOHOMHUKE M MCHCKMCHTY. Nmeer CTaTyC OCHOBHOTO
UCTOYHMKA MpodeccroHanbHOW MHbOpMAIK IS TMpernoaaBareneii, uccienoBareieii u
CHEIHAJINCTOB B 00JIACTH MEHEPKMEHTA.

Bo03M0OXXHO HMCHONIB30BaHKHE, KPOME BBIIIEIEPEUHUCICHHBIX PECYPCOB, U JAPYTHX AIIEKTPOHHBIX
pecypcoB cetu MHTEepHeT.

7.6. UHbIEe HCTOYHHUKH.

He ucnons3yrores.

8. MarepuajbHO-TexHHYecKas 0a3a, MHGOPMALMOHHBIE TEXHOJIOTHH, IPOrPAMMHOE
obecnieyenne M MHGpOPMALHOHHBIE CIIPABOYHBIE CHCTEMbI

Kypc BritOdaeT ucnob30BaHue MporpaMMHHOro odecneuenust Microsoft Excel, Microsoft
Word, Microsoft Power Point nmias MOATOTOBKY TEKCTOBOTO H TaOMMYHOTO MaTrepuaa,
rpaduuecKuX WITIOCTPAIHiA, a TaKKe /Ui PeleHUs 3a/1a4 SKOHOMETPUUECKOTO MOJICITUPOBAHHUSL.
Jis  SKOHOMETPHYECKOTO  MOJCIMPOBAHUS TaKKe JOJDKHBI — HMCIIOJB30BATHCS  TTAKETHI
CTaTUCTUYECKOTO M SKOHOMETPUUYECKOTO MOJIEIIMPOBAHUS, a TAKXKE A3bIKM aHAJUTUKU JaHHBIX R,
Python.

Mertonsl 00yueHHs] ¢ HCHOJIb30BAHUEM HH(POPMALMOHHBIX TEXHOJOTHH (KOMIBbIOTEPHOE
TECTHPOBAHUE, IEMOHCTPAIIHS MYITBTHMEINIHBIX MaTePUAIIOB)

WHTEpHET-CepBUCH U ANIEKTPOHHBIE Pecypchl (IIOMCKOBBIE CUCTEMBI, HIIEKTPOHHAS MOYTa,
npodecCHOHAbHBIE TEMaTHYECKUE YaThl U ()OPYMBI, CHCTEMBI ayiHO W BHIEO KOH(EPEHIIHH,
OHJIAMH JHIMKIONEIUH, CHPABOYHUKH, OUOIMOTEKH, OSIIEKTPOHHbIE YdeOHBbIe U Yy4eOHO-
METOIMYECKHIE MATePUAIBI).

Jis  opraHuzanMM  JAMCTAHIIMOHHOTO OOy4YeHHs CIIeAyeT HCIOJIb30BaTh CHCTEMY
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IUCTaHIIMOHHOTO 00yueHust Moodle ¢ perucrpanueii Bcex 00ydaeMbIX.

Ne n/n | HaumeHnoBanue

1. | KomnbroTepHble Kilacchl ¢ NepcoHaIbHBIMU DOBM, 00beIMHEHHBIMU B JIOKAJIbHBIE CETH
¢ BbIX0JIOM B MIHTEpHET

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

3. | Ilporpamma Loginom

4. | MynsruMenuiiHbIE CPEACTBA B KaKI0M KOMIIBIOTEPHOM KJIACCE U B JIEKIIMOHHOU
ayAUTOpUHU

5. | Bpaysep, cereBble KOMMYHHUKALIMOHHBIE CpeACTBa JUIst BeixoAa B iHTepHeT. CepBHCH U

CiIyx0b1 Azure

Kommnbrorepnsie kiaceol u3 pacuera 1 [I9BM miis ognoro obydaemoro. Kaxxaomy
oOyyJaromniemMycs JOKHA OBITh IPEOCTaBIIEHA BO3MOXKHOCTD JOCTYIA K ceTssiM VHTepHeT B
teueHue He MmeHee 20% BpeMeHH, OTBEICHHOTO Ha CAMOCTOSITENIbHYIO IIOATOTOBKY.
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