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1. Kparkasi XapakTepuCcTHKA JUCHUNIMHBI (MOTYJIA)

Pabouas mnporpamMma gucuuiuinHbl (Moxyns) «BpemeHHble psAbl» COCTaBIE€HA B
COOTBETCTBUHU € (eaepaibHbIM T'OCYJAapPCTBEHHBIM O0pa30BaTEIbHBIM CTAHJAPTOM BBICHIETO
o0Opa3oBanus —Maructparypa no cneruaibHoct 02.04.01 MaremaTika 1 KOMIIBIOTEPHbBIE HAYKH,
npoduns Backend-paspabotrka, yTBep)kIeHHBINM NpukazoM MUHHCTEPCTBA HAYKU U BBICLIETO
obpazoBanus Poccuiickoit ®eaepannu Ne 810 ot 23.08.2017 rona.

Wzyuenue aucuuriuHbl (Moayss) «BpemeHHble psaasl» obecrnieunBaeT GpyHIaMeHTaIbHbIE
3HAHUS U HABBIKY aHAJIHM3a JUHAMUYECKUX JaHHBIX, YTO BXKHO JJIs pa3pabOTKH MaTeMaTHUECKUX
MoJieJel U aJrOpUTMOB IMPOrHO3UPOBAHMS. DTO CIOCOOCTBYET PEHICHUIO MPUKIAJAHBIX 33/1a4 B
oOiacti 00pabOTKH AAHHBIX, MAIIMHHOTO OOYYEHHUSI U MCKYCCTBEHHOTO MHTEJUIEKTA, PACUIHPS
BO3MOXXHOCTH CIICLIMAJIMCTOB B MaTEMAaTUKE U KOMITBIOTEPHBIX HAYKaX.

MecTo AMCHMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl

Hacrosimas nucuumnianHa (Moaysb) BKIIOYEHA B Y4EOHBIH I1J1aH 110 IPOrpaMMe MOArOTOBKU
maructpatypsl mo HampanieHuto 02.04.01 MaremaTuka W KOMIBIOTEpPHbIE HAyKH, Mpoduin
Backend-pa3paboTka 1 BXOAUT B BapHaTHUBHYIO 4acTh bioka 1, ¢popmupyeMyr ydacTHHKaMu
00pa3oBaTebHBIX OTHOIICHUH.

Jucnunimza (MOAynb) U3ydaercs Ha 2 Kypce B 3 cemecTpe.

Heapb u3yueHusi TMCHUILINHBI (MOAYJIs1): OCBOCHHE METO/IOB aHAJIN3a U IPOTHO3UPOBAHUS
BPEMEHHBIX I[10CJE0BATEIbHOCTEN JAHHBIX, YTO I103BOJISIET BBISABIATH 3aKOHOMEPHOCTH U
TEHCHIIMYU BO BPEMEHHBIX U3MEHEHUSX.

3agauu n3yyeHus: AMCHUIIHHBI (MOAYJIfA):

— (opMUpPOBaHNE 3HAHUS OCHOBHBIX CTaTUCTUYECKUX MOAXOJ0B JJI IPOrHO3ZUPOBAHUS
OJIHOMEPHBIX BPEMEHHBIX PSJOB;

— (opMupoBaHUE 3HaHHUSI 0COOEHHOCTEN UCTIOIb30BaHUS METOJI0B MAILIMHHOTO O0YUYEHHS
JUISl pEIIEHUS 3a]1a4y IPOTHO3UPOBAHUS MHOTOMEPHBIX BPEMEHHBIX PSI/IOB;

— (opmMupoBaHue 3HaHUS OCOOEHHOCTEH HMCIOJIb30BAaHHUSI METOJIOB MPOTHO3UPOBAHUS B
pa3IUYHbIX OMOIMOTEKaxX, pealn30BaHHbIX Ha si3bIke Python;

— (dopmupoBaHre YMEHUS MPOBOAUTH MEPBUYHBIA aHAIU3 U TIPEI0OPaOOTKY MCXOTHBIX
JAHHBIX;

— (opmMupoBaHue ymeHMs peain3zoBaTh Ha s3blke Python u3y4yeHHblE HOAXOIBI K
PELICHHUIO 3a/1a4 POTHO3UPOBAHUS BPEMEHHBIX PSIOB;

— (opMHUpOBaHHE YMEHHS OLIEHUTh KaueCTBO PEAJIM30BAHHBIX MOJEJIEel U BbIOpaTh
JTYYIIAN MOAXO0J K PELIEHUIO 3a]a4ul;

— (opMupoBaHHe yMEHUS MPOBECTH NMPE3CHTALMIO MOTYYEHHBIX PE3yIbTATOB;

— (¢opMupOBaHHE yMEHMSI OCYLIECTBISATH cOOp, aHaIM3 HAyYHO-TEXHHUYECKOM
UH(pOPMaIINH, OTEYECTBEHHOT'O U 3apy0eKHOT0 OIbITA 110 TEMATHKE MCCIIEJOBAHUS;

— (opmupoBaHue HaBbIKa cOOpa U MpeBAPUTEIBHON MOATOTOBKU JIaHHBIX BPEMEHHOTO
paaa;

— (¢opMupOBaHHE HABbIKA MJIAHUPOBAHUS U BBINOJIHEHUS pabOThl IO MPOTHO3UPOBAHUIO
COLIMAJIbHO-D)KOHOMHMUYECKUX IPOLECCOB, MPE3CHTAMd W HHTEpHpEeTalui  IOJyYEHHBIX
pe3yJIbTaToB.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerennuu, ¢opmupyembie B pe3ylbTaTe OCBOSHHS TUCHMIUIMHBI (MOIYJS) IpH
MIPOBEJCHNH YUeOHBIX 3aHATHI B (hopMe KOHTAKTHOU pabOThI 00YYAIOIIUXCS C IEAArOTHYECKUMU

paboTHUKaMU YHHUBEpCUTETA U B (DOPME CaMOCTOSATETHHON PAOOTHI 00yYAIOIITIXCS:

Komnerenuus

Conep:xaHue KOMIeTeHIIHH

Nuauxarop
KOMIeTeHIH U

Ilepeyenpb MIAHMPYEMBIX
pe3yJIbTATOB 00y4eHHS 110
JUcHMIIMHE (MOTYJIIO)

VK-6.

CriocobeH onpenensirs u
PEaTM30BLIBATE IIPHOPUTETHI
COOCTBEHHOM IEATENBHOCTH U
CIIOCOOBI e
COBEPIIEHCTBOBAHUS Ha OCHOBE
CaMOOILIEHKH

VK-6.1.

3HaeT OCHOBHBIE METOJIBI
CaMOOIICHKH M aHaJIn3a CBOCH
JIeSITeJIbHOCTH, a TAKIKE
MPUHIUIIBI YIPABICHUS
BpEMCEHEM U IIeJIeTIOIaraHus

YK-6.2

YMeeT CTaBUTh peaarucTUUHBIE U
JIOCTHXUMBIE 1IeTH, OTPEACIATh
[IPUOPUTETHI B CBOEH
JESITETbHOCTH, a TAKXKE
pas3pabaTeIBaTh U BHEAPSTH
TUTaHbI 110 COBEPIIEHCTBOBAHUIO
CBOMX HaBBIKOB M KOMIIETCHLIUI
Ha OCHOBE IOJTYYEHHOU
CaMOOLIEHKHI

VK-6.3

NmeeT npakTHUECKUNA ONBIT
MIPUMEHEHUS METO/IOB
CaMOOILICHKHU B CBOEH
poheCCHOHATBHOMN
JIeSATEIIbHOCTH, BKIIFOYAst yIacTHe
B TPEHUHTaX, CEMUHApax U
MIPOEKTaX, HAIIPABJICHHBIX HA
pa3BUTHE JIMUYHON

3¢ (heKTUBHOCTH U
podhecCHOHANTBEHOTO POCTa

OIIK-2.

CnocobeH co3maBath U
UCCIEN0BATh HOBBIE
MaTeMaTUYECKUE MOJEIIU B
€CTCCTBCHHBIX HayKaX,
COBepIHeHCTBOBaTB nu
pa3pabaTbiBaTh KOHIICTIIIHH,
TeOpI/II/I 1 MECTOAbI

OIIK-2.1.

3HaeT OCHOBHbIE
MaTeMaTHYeCKUe MOJEIH U
METO/IbI, UCTIONb3YEeMbIE B
€CTECTBEHHBIX HayKax, BKIIOYast
CTaTUCTHYECKOE MOJICIIUPOBAHHE,
nmuddepeHnranbHble YPaBHEHUS
W YUCIICHHBIE METO/IBL, a TAKXKE
COBpPEMEHHBIE MOIXO0BI K
UCCIICIOBAHUIO M aHATIU3Y
JIAHHBIX

OIlK-2.2

Ywmeer pazpabareiBath U
aalTupoBaTh MaTEMAaTUYCCKUEC
MOJEIHU JUIsl pEIICHUS
KOHKPETHBIX MTPOo0IIeM B
C€CTCCTBCHHBIX HAayKax,
MPOBOJUTH UX aHATU3 U
BEPU(PHUKAIUIO, & TAKKE
HHTEPIIPETUPOBATE ITOJIyYEHHBIE
PE3YIbTATBI B KOHTCKCTE
Hay4HBIX HCCIEIOBAHUI

OIIK-2.3

Nmeet mpakTUyecKuid OMBIT
CO3JaHMs U HCCIIEIOBaHUs
MaTeMaTUIEeCKHUX MOJCICH B
paMKax Hay4YHBIX MPOCKTOB WJIU
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WCCJICIOBAHUH, BKITFOYAsl yYaCTHE
B IyOIMKAIHSIX, KOH(pEepeHITHIX
WM KOJUTA00PAIUsX, I/ie ObLIH
pa3paboTaHbl U anmpOOUPOBAHBI
HOBBIE KOHIIEIIINHA U METOIBI

I1K-3.

CrnocobeH permaTs 3a1a9u
npoheCcCUOHANTBHOMN
JeSITeTbHOCTH, (DOPMYITHPOBATH
pe3yIbTaT, YBUICTh CIICACTBUS
MOJTYYEeHHOTO pe3yNbTara

IK-3.1.

3HaeT OCHOBHBIC TPHHITUITBI 1
METOJBI peIICHHS 33124
npohecCUOHATBHOMN
JIESITETIbHOCTH, & TAKIKE CITOCOOBI
(hopMyTUpOBaHUS U
MPEeCTABICHUS PE3yIbTATOB,
BKITIOYAsl aHAJIM3 MTOCTICICTBHN 1
WX 3HAYUMOCTh B KOHTEKCTE
MPOCKTA

[K-3.2.

YMeeT NpUMEHSTh
MaTeMaTHYEeCKHe U
KOMIIbIOTEPHBIE METOJIBI AJIS
pelIeHns: KOHKPETHBIX 3aa4,
(hopMyITUpOBaThH YETKHE U
000CHOBaHHBIE PE3YJIbTATHL, a
TaK)Ke aHAJIN3UPOBATh UX
MOCJIEACTBUS 115 JaILHEHIITNX
JICUCTBUN U pelieHui

[IK-3.3.

NMeet nmpakTUyYeCKUd OMBIT B
pelIeHnr IpoQeCcCHOHATBHBIX
3aJa4, BKJIIOYas y9acTHE B
MPOEKTAaX, I1ie ObLIN MOTY4EHBI
pe3ynbTaThl U
MPOaHAIM3UPOBAHBI UX
CJIEZICTBUS, YTO CIIOCOOCTBOBAIIO
MPUHATHIO 000CHOBaHHBIX
pelIeHnt

[1K-4.

CriocobeH my0nuaHo
HPE/ICTABIATH COOCTBEHHBIE H
W3BECTHBIC HAYYHBIC
pe3yabTaThl

[1K-4.1.

3HaeT OCHOBHbIE MTPUHLMIIBI
3¢ (HeKTUBHOTO IMyOINIHOTO
BBICTYIUICHUS, METOBI
BU3YyaJM3aIlUU TaHHBIX U
OCHOBHBIE TPEOOBAHUS K
HAYYHBIM TIPE3CHTAIIUSM,
BKITIOYasi CTPYKTYpY H
COZIepKaHue

[1K-4.2.

YMeeT 4eTKOo U JIOTHYHO
($hopMyJIUPOBATh CBOU HAY4YHbBIE
pe3yIIbTATH, ANaTUPYS UX JJIS
Pa3INYHBIX ayIUTOPHH, a TAKKE
MCIIONIb30BaTh BU3YaIbHBIE
Cpe/ICTBA JUTS YITyUIlIeHHs
BOCTIPHUATHS HHGOPMALIUU

[1K-4.3.

NmeeT npakTU4ecKuil ONBIT
y4acTusl B HAY9IHBIX
KOH(EpEeHIIUIX, CEMUHAPaX HITH
JIPYTUX MEPONPUATHSIX, T
YCHEIHO MPEICTaBIsUT CBOU U
M3BECTHBIE HAyYHBIE PE3YIIbTATHI,
noJy4ast 0OpaTHYIO CBSI3b U
B3aMMOJEHCTBYs C ayTUTOpUEN
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3. TemaTu4yeckuii mjian

Ne TpynoeMKocTh, akageMHYeCKHE YACHI
n/n Ounas ¢hopma
HaumMmeHnoBaHue TKY
AynuTopHasi padoTa .
pa3aena IMCUHUIIINHBI (Tekyumi
Jlexkiun CeMuHapsbl
(MonyJis) (npakTiuec Kontpo | CamocrosiTe/n KOHTPOJIb
Jb Hasi paboTa ycneBaeMoCTH)
KHe
3aHSATHA)
1 Beenenue B ananus 3 16 Jlomarirare
BPEMEHHBIX PSJIOB 3a/1aHUs
Tect
2 CraTncThyecKue 3 16 Jomariame
MOJICTTH 3a/1aHUs
IIPOrHO3UPOBAHUSL Tecr
BPEMEHHBIX PSIOB
3 MeTo bl MAIIMHHOTO 3 16 JloMarrHaue
o0yueHus JIJIst 3aJaHusd
TaOJIMYHBIX JTAHHBIX U
WX IPUMEHEHUS IS
3a1auu
MIPOTHO3MPOBAHHUS
4 [Iporanosuposanmue 3 16 Jomamrane
BPEMEHHBIX PSJIOB C 3aJIaHus
MOMOIIBIO HEHPOHHBIX
cerei
5 Bompocsr 3 16 Jomamrane
MIPaKTHIECKOTO 3aJlaHus
MIPUMEHEHUs] MoJiesIei CopeBHOBaHHe
3auem ¢ oyeHKoil 4
Hmoczo: 15 15 4 80
Obvem oucyunaunovt (Mooyns) 114
(6 ax. u.)
Obvem Ooucyunaunvt (Mooyns) 3
(6 3au. eo.)
4. CopepxxaHue TUCHUILIMHBI (MOTYJI5)
Nen/m HanMmenoBanue pasgena Conepxanue TUCHUNIHHBI (MOYJIs1) IO TeMaM
JAMCUHMIJIMHBI (MOYJIs1)
1 BBenenue B aHanu3 BpeMEHHbBIX Beenenue B TeMaTHKy aHalM3a BPEMEHHBIX PsioB. MHcTpymeHTapuid
psI0B JUTsI pEIICHUs 33724 IIPOTHO3UPOBAHMSI
2 Cratuctuueckue MOJeu Mogenn  3KCHOHEHIMAILHOTO  CriaXWBaHWs.  Mopgenu — Juis
MIPOTHO3UPOBAHUS BPEMEHHBIX CTAIlMOHAPHBIX BpeMEeHHbIX psmoB. Yacte 1. Mogenmun s
pAI0B CTAI[MOHAPHBIX BPEMEHHBIX PsIoB. HacTh 2. MeTomabl JEKOMIIO3UIIUU
BPEMEHHBIX PSIJIOB
3 MeTo/1bI MAIIIMHHOTO O00Y4eHUS Perpeccuonnsie mopenu. [IporHo3mpoBaHHE CIIOKHBIX BpPEMEHHBIX
JUTSL TAOJIMYHBIX JAHHBIX U UX psnoB. llpuMeHeHe METOIOB MAIITMHHOTO O0YYCHHS
MPUMEHEHUS JIJIs 3a7a491
MTPOTHO3UPOBAHUS
4 [IporHo3upoBaHre BPeMEHHBIX [Iporno3upoBaHre BPpEeMEHHBIX PSIOB C MOMOIIBIO HEHPOHHBIX CETEH.
PSAZI0B C TIOMOIIBIO HEHPOHHBIX [Iporuo3upoBaHre BPEMEHHBIX PAIOB C MOMOIIBIO TPaHCHOPMEPOB.
cerei Tpancdeproe oOyuenne u mpumeHenue LLM
5 Bompocs! mpakTrueckoro [IpakTnueckoe mnpuMeHeHue wmozenei. O030p COpEeBHOBAaHHWHA IO
MPUMEHEHUS MOJIeNeH MPOTHO3UPOBAHUIO BPEMEHHBIX PsoB. OOCYXKIEHUE MPAKTHISCKUX
BOIIPOCOB
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VYHuBepcUTET  pacrojaraeT IOJHBIM  HA0OpOM  JIMIEH3HMOHHOTO M CBOOOJHO
pPacHpoCTPaHsIEMOro IMPOTPAMMHOTO O0ECHEeYeHHs, BKJIIOYAs MPOAYKTHl OTCUYECTBEHHOTO
IIPOU3BOACTBA.

Kaxaplii cTyJeHT B Te4eHHE BCEro Inepuojga OOydYeHHs MOJIydaeT WHAWBUAYaTbHBINA
HEOTPAaHWYEHHBIH  JOCTYH K  DJIEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIIa K pecypcamM 3 Jr000i TOUYKH, TJIe eCTh NOJKII0UeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUHU YHUBEPCUTETA, TAK U 32 €r0 MpeaesaMHy.

CrynentaMm o0ecriedeH yJaJIeHHBIH JOCTYIl K COBPEMEHHBIM MpOo(pecCHOHATBHBIM 0azaM
JAHHBIX U MH(OPMALMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

OcHosnas numepamypa:

1. MoakopsiToBa O. A. AHaTM3 BPEMEHHBIX PSIOB: ydeOHOe mocobue s By30B /
O. A. TloakopsiToBa, M. B. CokonoB. — 2-¢ u3., nepepad. u mom. — Mocksa : 3narenbcTBo
IOpaiit, 2024. — 267 ¢. — (Bricmee obpazoBanue). — ISBN 978-5-534-02556-9. — Teker
DIICKTPOHHBIN // OobpazoBarenbHast mwiardopma Opaiit [cafiT]. —
URL: https://www.urait.ru/bcode/536502.

Jlononnumensnasn numepamypa:
1. Mactunkuii C. D. AHanu3 BpeMeHHBIX psnoB ¢ mnomompio R. 2020. — URL:
https://ranalytics.github.io/tsa-with-r/.

6. MartepuajbHO-TeXHHYECKOe o0ecrevyeHne

VYHUBEpCUTET pacmojaraeT MaTepHallbHO-TEXHHYECKOH 0a30if, COOTBETCTBYIOLICH
JEHCTBYIOIMM MPOTUBOIIOKAPHBIM IIPaBUJIaM U HOpMaM U 0OecreunBarolell MpoBeIeHNEe BCeX
BUJOB JUCUUIUIMHAPDHOW W MEXINCUUIUIMHAPHONW ITOATOTOBKH, IPAKTHUYECKOM M HAY4HO-
UCCIIeI0BATEIbCKON paboT 00ydaronmxcs, NpeayCMOTPEHHBIX YU€OHbBIM IIJIAHOM.

[TomenieHus1, KOTOpBIE MPEACTABIAIOT COO0H yueOHbIE ayIUTOPUH [T IPOBEACHUS 3aHATHI
JEKIIMOHHOTO THUMA, 3aHATUH CEeMMHAapCKOro (IpakTUYeCKOro) THIA, TPYNIOBBIX U
MHAUBUAYaAJIbHBIX KOHCYJIbTAIMM, TEKYIIIETO KOHTPOJIS U MPOMEKYTOUHON aTTECTalllH, a TAKXKe
MOMEIIEHUS Il CAMOCTOATENIbHOM paboThl U MOMEIIEHUS I XpaHEHUS U NMPO(UITAKTUYECKOTO
obcimyxuBaHusl yueOHOTO 000pynoBaHus. [TomMereHnsi yKOMIUIEKTOBaHbI CIICIUAT3UPOBAHHON
MeOenbl0 U TEXHUYECKHMMHU CpEICTBAaMH OOyUYeHHs, CIy>KallluMH JUIs MpeACTaBIeHUs ydeOHOU
uH(popMaluu 00JbILION ayIUTOPUH.

N3yueHne qUCUUIUIMHBI (MOAYIA) oOecTiedrBaeTcsl B y4eOHBIX ayTUTOPUSIX, OCHAIICHHBIX:

—CTOJIaMH U CTYJIbSIMH;

— KOMIIBFOTEPHOMN TEXHUKOW;

— CHeUaIN3UPOBAaHHBIM 000PYI0BaHUEM, BKITIOYAsl IEMOHCTPAIIMIOHHOE 000PYIOBaHHUE.

[TomMerieHus 1711 CaMOCTOATENBHOM paboTh 00yUarOIIKXCsl, B TOM YUCIIE IPUCTIOCOOTICHHBIE
JUISL MCTIONB30BaHUsS MHBAJIMAMH M JIMLIAMU C OTPAaHMYEHHBIMU BO3MOXHOCTSMHU 3/10pPOBBS,
OCHAILIEHBI KOMIIBIOTEPHON TEXHUKOM C BO3MOXHOCTBIO MOAKIIOYEHHs K ceTu «MHTepHeT» M
o0ecriedyeHHeM JoCTyna K B DJIEKTPOHHYIO HMH(QOPMAIIMOHHO-00pa30BaTEIbHYIO Cpeay
YHuBepcurera.

OOyyarommMcesi TpeNoCTaBIAETCA JOCTYN (B TOM 4YHCIE YJAleHHBIN) K pecypcam
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YHClie AJEKTPOHHBIM OHOJMOTEYHBIM CHUCTEMaM, COBPEMEHHBIM Npo¢ecCHOHaIbHBIM 0a3zaM
JAHHBIX U UH(OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM):
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https://www.urait.ru/bcode/536502

Ne HanMeHoBaHue noprana Ccbuika
(u3panus, Kypca, 10KyMeHTa)

1. Hayunas snextponnas 6ubnuoreka elibrary.ru https://elibrary.ru/defaultx.asp
oubimoTexa

2. | basa mannbix s IT-ciienuanucToB https://habr.com

3. | basa nannbix ScienceDirect https://www.sciencedirect.com

4. | OdunmansHbli caiT MUHUCTEPCTBA HAYKH U https://minobrnauki.gov.ru/
BBICIIIEro oOpa3oBanus Poccutickoit denepariu

5. | ®enepanbubii mopran «Poccuiickoe odopazosanue” | https://www.edu.ru/

6. | Uadopmarmonnas cuctema "Eaunoe okno qoctymna | http://window.edu.ru/
K 00pa3oBaTensHBIM pecypcam”

7. | Enunas xomteknus mupoBEIX 00pa30BaTeIbHBIX http://school-collection.edu.ru/
pecypcos

8. | ®enepanbHblii IEHTP HHOOPMAITHOHHO - http://fcior.edu.ru/
00pa3oBaTesbHBIX PECYPCOB

[lepeuenr WMHDOPMAINMOHHBIX TEXHOJOTHH, WCIOIB3YEMBIX TIPH  OCYIIECTBICHHH
00pa30BaTeNbHOTO MpoIiecca Mo JUCIUILIMHE (MOAYIII0), B TOM YHCIIEe KOMIUIEKT JTUIIEH3NOHHOTO
MPOrPaMMHOTO  OOCCIICYCHHS, COBPEMEHHBIE TpPO(ecCHOHANbHBIC 0a3bl  JaHHBIX U
MH(OPMaIIMOHHBIE CIIPABOYHBIE CHUCTEMBI:

HaumenoBanmne 110 IIpoussoacreo JInuen3nonnoe / cB060IHO

pacnpocTpaHsiemMoe

OnepanmoHHbIe CUCTEMBbI:
Microsoft Imagine (Windows Client, | 3apy6exHoe JMLIEH3HOHHOE
Server)
Bpay3zepsbI:
Sunekc.Bpayzep OTEUECTBEHHOE CBOOOJIHO pacrpocTpaHsieMoe
Google Chrome 3apyOekHOe CcBOOOIHO pacIpocTpaHsieMoe
OducHble NPUITOKEHUSI:
Microsoft Imagine (Visio, OneNote) | 3apyOexHoe JIMLICH3UOHHOE
TeXstudio 3apyOekHOe CcBOOOIHO pacIpocTpaHsieMoe
Adobe Acrobat Reader 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe

HpOFpaMMHOC odecrneuyenue IJIS IJTAHUPOBAHUS U YI€TAa BPEMCHU:

Toggle app | 3apy6exnoe | cBOGOIHO pacpocTpanseMoe
CucreMbl ynpapJieHHsI TPOEKTAMM:

Microsoft Imagine (Project) | sapyGeskHoe | nuuensnonHOE

Cucremsbl ynpapjieHusi 0a3aMH J1aHHbIX:

Microsoft Imagine (SQL Server) | sapyGesxHoe | muuensmonHoe

Cucrembl pe3epBHoro konuponanmus (backup):

Acronis Backup Advanced for 3apyOexHoe JIMLIEH3UOHHOE

HyperV

CnpaBo4YHO-NIPaBOBbIE CHCTEMBI:

Koncynsranrllitoc: cripaBo4HO- OTEYECTBEHHOE JIMLEH3UOHHOE

paBoOBasi CUCTEMa

Cpencrpa aHTMBMPYCHOM 3aILMTHI:

Kaspersky Endpoint Security s OTEYECTBEHHOE JIMLIEH3UOHHOE

ousneca Cranmaptabiii Russian

Edition

Cpensl pazpadoTku:

Visual Studio Code 3apy0exHOe CcBOOOJTHO PACIIPOCTPAHIEMOE
Bash (Unix shell) 3apy0exHOoe CcBOOOJTHO PACIIPOCTPAHSIEMOE
Anaconda 3apy0OeKkHOe CBOOOHO PAaCIIPOCTPAHIECMOE
Robotic Operating System 3apyOexHoe cBOOOJTHO PacIpOCTpaHsIeMOe
CopelliaSim 3apyOexHoe cBOOOJTHO pacpOCTpaHsIeMOe
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https://elibrary.ru/defaultx.asp
https://habr.com/
https://www.sciencedirect.com/
https://minobrnauki.gov.ru/
https://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/

Google Colaboratory | sapy6exHoe | cBOGOIHO pacnpocTpaHsieMoe
ITakeThbl MPOrpaMMHBIX CPEICTB U OMOJTHOTEK:

AutoPsy 3apyOekHOe CBOOOJTHO pacIpocTpaHsIeMoe
Interactive Disassembler (IDA) 3apyOekHOE CBOOOHO pacIpOCTpaHsIEeMOe
Cucremsbl ynpaieHusi onéanorpaguyeckoil HHpopManmeii:

Zotero | 3apyOekHOE | CBOOOIHO pacIpoCTpaHsIeMOe
CepBHuCHI U CIYKOBI:

Bind 3apy0exHOe CcBOOOJIHO PACIIPOCTPAHIEMOE
Docker 3apyOeKHOE CBOOOHO pacIpOCTpaHsIEMOe

7. MeroanuyecKkue v OlleHOYHbIEe MATEPUAJIBI
MeToanuyeckne yKkazaHus JJ1s1 00yYAIOIMXCS M0 OCBOCHHMIO IMCIUILIMHBI (MOIYJIs1)

B nponecce uzydyenus aucuuIiMHbl (Moayns) «BpeMeHHbIe psiibl» B paMKaxX TEKYILIEro
KOHTPOJISl YCIIEBAEMOCTH HCHOJIb3YIOTCS Takue BUAbl y4eOHOW paboThl, Kak JIEKIUH,
IIPAaKTUYECKHUE 3aHATHS, JTOMAIIHUE 3aJaHus, TECT, COPEBHOBAHUE, a TAK)KE Pa3JIMYHbIC BUIbI
CaMOCTOSITENIbHOW paboThl oOyyaroIuxcs IO 3aJaHUI0 IIPErojAaBaTelis, HalpaBJICHHbIE Ha
pa3BUTHE  HAaBBIKOB  NPOPECCHOHATIBHOH  JIGKCHKH, 3aKpEIUICHUE  NPAKTUYECKUX
npodeCCHOHATBHBIX KOMIIETEHIIMH, TOOIPEHNE UHUIUATHB.

Jlexyus — cHUCTEMAaTHYeCKOe, IOCIEIOBATEIbHOE, MOHOJOTHUECKOE  H3JI0KEHHUE
npernoiaBaTesieM yueOHOro MaTepuaa, Kak paBuiio, TEOPETHUECKOTO XapaKTepa.

B mpomecce neknmii peKOMEHAYeTCss BECTH KOHCHEKT JISKIUH: KPAaTKO M CXEMaTHYHO
(UKCUPOBATh OCHOBHBIC WJCH, BBIBOJBI W OOOOIICHUS JICKIIMU; BBIICIATH BaXKHBIC MBICIIH,
KJIIOYEBBIE CJIOBa W TepMUHBL. HeoO0XO0IMMO OTMETHUTH BONPOCHI WMJIM MaTEpUaNbl, KOTOpBIC
BBI3BIBAIOT 3aTPYIHEHMS, U MOMNBITATbCS HAMTH OTBETHI B pEKOMEHJ0BaHHOW nuTepatype. Ecmu
pa3o0parbcsi B Marepuaje He yaaercs, cieayeT chopMyIHpoBaTh BOIPOC W 3a1aTh €ro
IPEMo/IaBaTes0 Ha KOHCYJIbTAI[MH WM BO BpEMsI CEMUHAPCKOTO (IIPAaKTUYECKOT0) 3aHATHSL.

Yuacmue 6 cemunape (npaxmuueckom sanamuu) — akTUBHasI paboTa CTy/IEHTa Ha CEMUHApE,
€ro OTBETHI Ha BOIIPOCHI NIPEMOJABATEINIS U yYAaCTHE B TUCKYCCHH.

Jl1s ycnemHoro yyacTvsi B CEMMHApe CTYAEHTaM PEKOMEHIYETCs 3apaHee 03HaKOMUTHCS C
TeMON OOCYXXAEHHUs, IPOUYNUTaTh HEOOXOJUMbIE MaTepuajibl U MOATOTOBUTH BONPOCHL. BakHO
aKTHUBHO CJIyIIaTh M BOBJIEKAThCS B IUCKYCCHIO, BHICKA3bIBasi CBOM MHEHHUS U apryMEHTUPYS HX.
[Ipu oTBeTax Ha BOIPOCH MpENoOJaBaTeNsi CTOUT OBITh YBEPEHHBIM, YETKHUM M JIOTUYHBIM,
ONMMpAasCh HAa U3YYEHHBIN MaTepuall. Takxke MOJe3HO MOJACPKUBATH AUAJIOT C OJJHOKYPCHUKAMH,
4T00BI 000TaTUTh 00CYXAEHUE U PACIIMPUTH CBOM 3HAHUS.

Jlomawnee 3a0anue — HabOPp 3a/1a4 1O TEMaM HEJIEIIH.

[Ipu pabore Haj MAOMANIHMMH 33JaHUSMHU BaXKHO BHUMATEIBHO O3HAKOMHTHCS C
TpeOOBaHUSIMU U CPOKAMHU BBITIOTHEHUSI. PekoMeHyeTcst pa30uBaTh 3a7aHusl Ha JTAIlbl, YTOOBI
nu30exarh TMEperpy3kd W Iydlle yCBOUTh Marepuall. lcrmonb3oBaTh pa3iuyHble HCTOYHHKHU
nH(popMaIuu, BKIIOYasi y4eOHUKU U OHJIAMH-PECYPCHI, IJIs1 00Jiee TIIyOOKOTO TTOHUMAaHUS TEMBI.

Tecm — ocobas ¢opma mpoBepku 3HaHUU. [IpoBoguTcs mocine OCBOCHHsS OIHON WM
HECKOJIbKUX TEM U CBHJIETEIBCTBYET O KaueCTBE IMOHMMAHUS OCHOBHBIX MOHSTUN H3y4aeMoOro
MaTtepuana. TecToBble 3alaHus COCTABJIEHBI K KIIIOUYEBBIM IIOHSTHUSIM, OCHOBHBIM pasielaM,
BaXHBIM TEPMUHOJIOIMYECKUM KaTErOpUsAM U3y4aeMOM JTUCIUIUIMHBL (MOJTYIs).

Jl1s TOATOTOBKM K TeCTy HEOOXOAMMO 3HATh TEPMHUHOJIOTMYECKUNA ammapar JUCLUIUIMHBL
(MomyJIs), TOHUMATh CMBICI HAYYHBIX KATETOPUNA U YMETh UX UCIIOJIb30BaTh B PO ECCHOHATBLHON
JeKcuKe. BrnaneHne NMOHATHMHBIM amnmapaToM, BKIIOYEHHBIM B TE€CTOBBIC 3aJlaHUs, IO3BOJISET
IpEenoJiaBaTeNto  ObICTPO  HPOBEPUTH  YPOBEHb  MOHMMAHHUS  CTYIEHTaMH  Ba)KHBIX
METOIOJIOTHYECKUX KaTETOPUH.
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Copegnosanue — OpPraHU30BAaHHOE MEPONPHUATHE, B paMKaX KOTOPOrO YYaCTHUKHU
CONEPHUYAIOT APYr C JAPYroM Uil AOCTH)KEHMs OINPEACIEHHOW IIeNIM, NEMOHCTPHUPYS CBOU
HaBBIKH, 3HAHUSI WJIM CLIOCOOHOCTH B 3aJlaHHOM 00J1acTH.

B mponecce noAroToBKU K COPEBHOBAHHIO OIIUPANTECh HA CIEAYIOLINE PEKOMEHIALUU:

1. IlonumMaHue 3agauM: BHUMATEIbHO H3YYUTE YCJIOBUS COPEBHOBAHUS U YETKO
OIIpeJIeNINTe 3a7ady, KOTOPYI0 HEOOXOIUMO DPEHIUTh. YOEIUTech, UYTO Bbl IIOHMMAETe, KaKUE
METPHUKHU Oy1yT UCIOJIb30BATHCS JUIsl OLIEHKH BALIMX Pe3yJIbTaTOB.

2. COop MaHHBIX: O3HAKOMBTECH C TPEAOCTABICHHBIM HaOopoM naHHBIX. [IpoBemute
aHaJU3 JIaHHbIX, BBIIBUTE MPOIYILEHHbIC 3HaYEHUs, BEIOPOCH U IpYrHe OCOOCHHOCTH, KOTOPbIE
MOTYT MOBJIMITH HA MOJIETb.

3. BbIOOp aJaropuTMoOB: HCCIEeIyWTe pa3IUyHble AJITOPUTMbl MAIIMHHOIO OOYy4YeHMs,
NOIXOAAIINE U Bamiel 3amaud. HauHuTe ¢ MpOCTHIX MoOJenel, 3areM mepexoaute K Oonee
CJIO’KHBIM, €CIIM 3TO HEOOXOAUMO.

4. O0yuyeHHne W BaJMJAUMA: pa3feiuTe AaHHbIE HA OOy4alollyl0 U TECTOBYIO BBIOOPKHU.
Hcnonb3yiiTe Kpocc-BaIUIALMIO JUI OLIEHKH KaueCTBa MOJIEIH U U30eKaHusl TepeoOyueHHs..

5. OnTuMHu3anMs runepnapaMeTpoB: DKCIIEPUMEHTUPYNUTE C HACTPOWKAMH aIrOpPUTMOB,
JUIS HAXOKJICHUS ONITUMAJIbHBIX TUIIepIapaMeTpOB.

6. JlokymMeHTAUusl ¥ Mpe3eHTANMSA: BEIUTE 3aIMCHA O CBOMX IOJXO0JaX, pe3ysbTaTax U
BbIBOZIaX. [IoAr0OTOBBTE SICHYIO M CTPYKTYPUPOBAHHYIO NIPE3CHTALIMIO JJIs1 (PUHATIBHOTO OTYETA.

7. O0paTHasi cBSI3b W YJy4llleHHe: II0CJI€ IIOJYy4YEHHUS pe3yJlbTaTOB COPEBHOBAHMUS
OpoaHaIM3UPyHTE OINMOKM M HEAOCTaTKM Bameidl monenu. Mcnonab3ydTe 3TOT ONBIT M
yJIy4llIE€HUS] CBOUX HABBIKOB B OyaylEeM.

Camocmosmenvnaa paboma — paboTa CTYJEHTOB, HAIpaBICHHAs Ha YIIIyOJEHHOE
U3y4eHHE OTJCIBHBIX TEM H BOIPOCOB YY€OHON AMCUUIUINHBI (MOIYIIS).

B nporecce camoctosTensHON paboThl CTYAESHTHI B3aUMOJICHCTBYIOT C PEKOMEH1I0BaHHBIMU
MaTepHrajaMH IMPH MHHUMAILHOM YYaCTHH MPEToiaBaTelisl. 3a1auul CTyIEHTa BKIIOYAIOT paboTy
C KOHCIEKTaMH JIeKIMi (00paboTka TeKCTa), IOBTOPHOE U3yYeHUE YUeOHBIX MAaTepHaIOB IJIAHOB
U TE3MCOB OTBETOB, U3YUEHHUE JIOMOJHUTEIBHBIX TEM, BBHIIIOJHEHNE YIeOHO-NCCIIETOBATENBCKUX
3aIaHUI U IpYyToe.

Cucrema Oll¢cHUBAHUSA PE3YJIbLTATOB Oﬁy‘-lel-[l/lﬂ no JTMCHMIIJIMHE (MO}]yJIIO)

Kpurepun nosy4eHusi ypoBHA M OLCHHBAHUsA C()OPMHUPOBAHHOCTH KOMIICTCHIHI 11O
AUCHHUILIMHE (Moay./110) «BpeMeHHBIe pAabD)

OneHuBaHue ypoBHsS Y4YEOHBIX JOCTH)KEHHH OOy4aromuxcsl MO JAUCHUIUIAHE (MOMAYIIIO)
OCYIIECTBIISETCSA B BUJIE TEKYIETO KOHTPOJIS YCIIEBAEMOCTH M IIPOMEKYTOYHOM aTTECTALAH.

IIpoMeskyTouHasi aTTecTanMs MO JUCHUIUIMHE (MOJYIIO) OCYILECTBISETCS B (opme
3auema ¢ OYEHKOU, TIPU HTOM TPOBOJUTCA OLIEHKA KOMIETEHLUH, C(HOPMUPOBAHHBIX I10
JUCLUTIIINHE.

21.]'[5[ OLCHUBAHWA TCKYHICITO KOHTPOJIA YCIIEBAEMOCTU U HpOMe)KYTOqHOﬁ aTTecTaluu
WCIIONIB3YETCS JIECATHOANIbHAS IKaJla OIEHWBAHMS, KOTOpas COOTHOCUTCS C TPaJAWIIMOHHOU
MATUOATTPHON MIKAIOHN CIEAYIONUM 00pa3oM:

HdecaTubannbHas IlaTtudannbHas Ouenka 3a OO0mas xapakTepucTHKa pe3yJibTaTa
OLIEHKA OLICHKA 3ayer 00y4eHHs 10 JUCHUTILVINHE (MOLYJTI0)

10 OTtnuaHO 3auTeHo CTyOeHT TOJIHOCTBIO BIIAJICET 3HAHHSIMU,

9 OTiIUYHO 3ayTeHo HU3JI0)KCHHBIMH B pa60qe171 IporpaMmme, u

) OTIHYHO 3auTeHo IYOOKO OCMBICIISCT AWCIHMIUINHY (MOIYJIh).

On CaMOCTOSITETILHO " JIOTHYECKU

[I0CJIEI0BATEIbHO OTBEYAET Ha BCE BOIIPOCHI,

DNEeKTPOHHBIA JOKYMEHT



JlecaTnboanabHas
OIleHKA

IIaTnéananLuasn
OILICHKA

Onenka 3a
3a4yer

OO0mast xapakTepucTHKa pe3yJibTaTa
00y4YeHus1 Mo JUCHUILTHHE (MOIYJIIO)

aKIICHTUPYS BHUMaHHUE Ha HAauOOJIee BAXKHOM.
Vmeer aHAJIM3UPOBATH, CPaBHHBATb,
KJIACCU(PUIIMPOBATD, 00001maTh,
KOHKPETH3UPOBaTh M  CHUCTEMAaTH3HPOBATH
W3yUYCHHBIH MaTepuall, BBIIENSAS KIIOYCBBIC
MOMEHTBI WM  YCTaHaBJIMBas MPHUYUHHO-
cleNcTBeHHbIe CBsi3u. YeTko ¢opmynupyert
OTBETHI, YBEPECHHO HUHTEPIIPETUPYET
pe3yIbTaThI aHaJIN30B u JPYTUX
HCCIICIOBAHNN, a TaKKe peIIaeT CIIOJKHBIC
3agaun. CTyJICHT XOPOIIO 3HAKOM C METOJaMH
HCCIIEN0BaHMSI, HEOOXOIMMBIMU JUIS
MPAKTUYECKON  JICATENBHOCTH, U  yYMEET
CBSI3bIBATh TEOPETUUCCKUC aCIeKThI
MUCIUIUTAHBL  (MOAYNSA) C TPAKTHYECKUMHU
3aJayaMu.

Xopomo

3auTeHo

Xopomo

3ayTeHo

CryneHT oOnajaeT 3HAHUAMHU [IpeaMeTa
MOYTH B TIOJIHOM 0O0OBeMe  paboueit
nmporpaMmMmbl 1 CaMOCTOATCIIbHO, JIOTUYCCKH
MOCJIEI0BAaTeIbHO M BCECTOPOHHE OTBEYAET
Ha BCE BOIPOCHI, aKIEHTUPYsl BHUMaHHE Ha
HaunboJiee 3HAUMMBIX MOMeHTax. OH ymeeT
AHAJIHM3HUPOBATH, CpaBHHBATH,
KJIACCU(HUIIMPOBATD, 000011aTh,
KOHKpPETU3UPOBaTh U CHUCTEMaTH3UPOBATh
W3y4YEHHBI  Marepuan, BBIICNSAS  €ro
KIIFOUEBbIC ACIICKTHI u yCTaHaBJIMBast
NPUYUHHO-CIIEICTBEHHbIE CBSI3H.
dopmynupyer CBOM OTBETHI, YBEPEHHO
HHTEPIIPETUPYET PE3YJIbTaThl aHAIU30B U
JOPYTHX WCCIEJOBaHUMA, a TaKkKe peaer
CJIOKHBIC CUTYAalMOHHBIC 3aJiadu. CTleeHT
XOpOIIIO 3HAKOM C METOJaMH HCCIIETIOBAHUS,
HEO0OXO0IMMBIMU JUIst MPaKTHYECKOU
JACATCIIBHOCTH, )41 yYMEET CBSA3bIBATH
TEOPETHYECKUE  acleKThl  INpeaMera ¢
NPaKTHYECKUMHU 3a/1a49aMH.

Y 10BIETBOPUTENBHO

3auyTeHo

Y 10BIETBOPUTENBHO

3auyTeHo

CrynenT obmamaer 6a30BBIMH 3HAHUSIMU 10
JUcUUIUIMHE (MOAYIO), HO HCIBITHIBAET
TPYAHOCTH NIPH CAMOCTOSATENILHBIX OTBETaX U
WCIIONIB3yeT HeTo4yHble (opMynupoBku. B
XO0l€ OTBETOB OH [OIyCKaeT OMIMOKH,
Kacatomquecst CyTtd BompocoB. CTymeHT
CHOCOOEH pelarb TOJBKO CaMble IMPOCTHIE
3aJayd M BIafeeT JUIIb MHUHUMAaJIbHBIM
Ha0OpPOM METOJIOB HCCIIETOBAHUSI.

He cnan

He 3auteno

CrygeHT He oBIagel  00sA3aTeIbHBIM
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Hecarubannpuas) I[IarudanabHas Ouenka 3a O0uiast xapakTepuCcTHKA pe3yjabTaTa

OLICHKA OLICHKA 3a4ger 00y4eHHMs MO JUCHUILVINHE (MOIYJII0)
2 He cnan He 3aureHo | MUHMMyMOM 3HaHUH 1O NpeaIMETY M HE
1 He cnoan He 3aureno MOJKECT OTBETHUTHb Ha BOIIPOCHI, OaXXE€ CCIH

npernogaBarcjiib  3a4a€T  JOIMOJHHUTCIILHBIC

HaBOJISIIIINE BOTIPOCHI.

Jucnunimna (Moaynb) « BpeMeHHbIe psIbl» OLIEHUBAETCS CIEIYIOIIUM 00pazoM:

AKTHBHOCTH Bec Onucanmne

Homamnue 3aganus | 50% | Habop 3aga4 o Temam Hepeau

CopeBHOBaHHE 30% | MepormpusiTie, B paMKax KOTOPOTO YYaCTHUKHU COTIEPHUYAIOT JAPYT C
JIPYTOM JJISl TOCTHKEHHUSI OTPEIeNIEHHON 1eJIH, IEMOHCTPHUPYS CBOU
HaBBIKH, 3HAHUS WIIM CTIOCOOHOCTH B 33/IaHHON 00JacTu

Tect 20% | Habop 3amanmii Mo TeMe Ha IPOBEPKY 3HAHHIA

®opmyJa pacyéra MTOrOBOM OLEHKH IO IMCHUILINHE (MOAYJ/II0) «BpeMeHHBbIe pAAbI»:
«0,5 x cpennee 3a nomainue 3aganus + 0,3 X copeBHoBanue + 0,2 X TecT».

Texkymmii KOHTPOJIb YCIIeBAeMOCTH 00YYAKOIIUXCS 10 JUCHUILIMHE (MOYJII0)
IIpumepHbIe foOMALLIHUE 3aJaHUS

Jdomamnee 3axanne: BBenenne B aHaJIM3 BPpEMEHHBIX PSI/IOB

1. Omnpenenure, 4To Takoe BPEMEHHOH Psii MU MPUBEANUTE TPU MPUMEpPA BPEMEHHBIX PsI0B
U3 pa3IMuHbIX o01acTel.

2. OOBsicHHUTE, KAaKUE OCHOBHBIE KOMIIOHEHTHI MOTYT OBITH BBIJICIIEHBI B BDEMEHHBIX PsIax
(TpeH[, Ce30HHOCTb, CilydaiiHble KoJeOaHus).

3. Ilepeunciniure M KpaTKO ONMIIMTE MHCTPYMEHTBI, MCIOJb3yeMble Ui aHalIu3a
BPEMEHHBIX PAIOB (HanmpuMmep, rpaduku, aBTOKOPPEIISLINS).

4. TlpoBenuTe aHaIM3 MPOCTOTO BPEMEHHOTO psiia, MPEICTABICHHOTO B BHJE TAOJHUIIBI
JTAHHBIX, C UCTOJIb30BaHUEM I'paUKOB (HanpuMmep, TUHEHHbIH rpaduk).

5. Ob6cynute, kKak BbIOOp MeTOAAa MPOTHO3MPOBAHUS MOMKET 3aBUCETh OT XapakTepa
BPEMEHHOTI'0 psijia.

Jomamnee 3axanne: CTaTHCTHYECKHE MOJeJIM TPOrHO3MPOBAHNS BPEMEHHBIX PSA/10B

1. Onumure MOZACIIb 3KCIIOHCHUOUAJIBHOI'O0 CIJIA)KUBAHWUA W IMPUBCAUTC MPUMEP eé
MMPUMCHCHUA.

2. PaccMoTpuTe BpeMEHHOH psiji, KOTOPBIH, IO BallleMy MHEHHUIO, SIBIISIETCS CTAIIMOHAPHBIM,
U 00BACHUTE, TIOYEMY BBl TAK CUHTALTE.

3. OObsACHUTE pa3HUIy MEXIY CTAlMOHAPHBIMM W HECTAllMOHAPHBIMH BPEMEHHBIMU
psAaamMu, IPUBEAUTE PUMEPHI.

4, I/ISy‘-II/ITe MCTOABI ACKOMIIO3MIIMU BPEMCHHBIX PAAOB W BBIIIOJIHUTE ACKOMIIO3HUIIHUIO
3aIaHHOT'O0 BPEMCHHOT'O pAZia Ha TPCHA, CC3OHHOCTH U OCTATKHU.

5. Iloctpoiite n mpoananusupyiite Monenb ARIMA s 3aJ1aHHOrO BPEMEHHOTO psija,
OIMILUTE PE3YJIbTATHI.
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Jdomamnee 3aganue: MeToabl MAIIMHHOTO 00y4YeHUSA ISl TAOJUYHBIX JAHHBIX U UX
NPUMEHEeHUs JIS 32/1a4U POTrHO3MPOBAHMS

1. Onpenenure, 4TO TAKOE PErPECCUOHHAS MOJIENb U IPUBEAUTE IIPUMEPH] €€ TPUMEHEHHUS
B [IPOTHO3MPOBAHNYU BPEMEHHBIX PSIJIOB.

2. Boibepute CIIOXKHBIH BpPEMEHHOW P M NPUMEHUTE METOJ PErpeccud [yis €ro
MPOTHO3UPOBAHUS, OMUIIUTE MPOIECC U PE3YyIbTATHI.

3. CpaBHUTE JBa METO/a MAIIMHHOTO OOydYeHUs (HApUMEp, JIMHEHHYIO PErpeccuio u
CIIy4aifHbIH JIEC) AJIsl MPOTHO3UPOBAHUS BPEMEHHOT'O psAia: KaKue MPEeUMYIEecTBa U HEJAOCTATKU Y
Ka)KJ0ro U3 METO/10B?

4. TlpoBenuTe aHaIW3 OMIMOOK MPOTHO3UPOBAHMS ISl BBIOPAHHOTO BPEMEHHOTO psija,
UCIIONB3Ys METpHKH, Takue kak MSE u MAE.

5. O6CYI[I/IT6, KaK MOXHO YIY4YHIUTb Kad€CTBO IIPOTHO3HUPOBAHUS BPCMCHHBIX PAHOOB,
HCIIOJIB3YA MCTOABI MAILIMHHOT'O 06yT-IeHI/I$I, W NPpUBCANUTC ITPUMCPEI ITOAXOJ0B.

IIpumepHbIe 3a1aHUA 1JI51 TECTa

Tect 1: BBeieHne B aHAIU3 BPeMEHHbIX Psi/IOB

1. Yrto Takoe BpeMeHHOIl psaa?
a) HaGop maHHBIX, COOpaHHBIX B OJJTHOM MECTE
b) [TocnenoBarensHOCTH HAOIIOIEHUH, COOPAHHBIX 3a ONpPEAETICHHBIA IEPUO BpEMEHU
¢) Ciyuaiinble TaHHBIE O€3 ONpeAeNeHHONW CTPYKTYPHI
d) I'paduk, oTOOpaXKarOIIH TaHHBIC
2. Kakoii U3 cjieylommX KOMIIOHEHTOB He AIBJISIeTCS YacThI0 BpeMeHHOro psijia?
a) Tpenn
b) Ce30HHOCTD
¢) llukmuaHOCTH
d) CnyuaitHocTh
3. Kakoii HHCTPYMEHT UCHOJIb3yeTcsl VI BU3YaJTU3alMH BPeMeHHbIX Psi/10B?
a) ['mcrorpamma
b) Jluneitnslit rpapuk
c¢) KpyroBas nuarpamma
d) Toueunslii rpaduk
4. Kaxkoii MeTo/1 aHAIM3a BPEeMEHHbIX PSI/I0B 03BOJIsIeT BHISIBUTH ABTOKOpPpeJsinuio?
a) I'paduk Tperaa
b) Astrokoppensiuonnas ¢pyakuus (ACF)
¢) Jexommosurus
d) Monenu ARIMA
5. Urto Takoe aBTOKOppeasIus?
a) CBsi3b MEX/1y IBYMsI HE3aBUCUMBIMHU BPEMEHHBIMH PsiTaMU
b) CBsi3p MeX1y 3HAUSHUSIMA BPEMEHHOTO PsIa U €0 MPEIbIIyIIMHA 3HAYCHUSIMHU
¢) CBsi3b MEX/Ty 3HAYCHUSIMA BPEMEHHOTO PsiJIa © BPEMEHHBIMH METKAMHU
d) CBs13b MeXly 3HAaYEHUSIMU BPEMEHHOT'O psifia U BHEIITHUMH (DakTopamMu
6. Kakoii u3 cjeaylommx MeTo10B IPOrHO3HPOBAHUS SABJSETCS MPOCTHIM?
a) ARIMA
b) DkCOHEHIIMAIBEHOE CTIIaKUBAHKE
¢) Moaenu MammHHOTO 00yYeHHs
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d) JlexoMIio3uIHsl BpEMEHHBIX PSIOB

7. Kaxkoii u3 ciexyromux (pakTopoB MOKeT NMOBJHUSATH HA BLIOOP MeTOaa
NMPOrHO3MpPOBaHuA?

a) JlocTynmHOCTh TaHHBIX

b) XapakTep BpeMEHHOTO psijzia

¢) Llenu nporHo3upoBaHus

d) Bce BhImenepevrcieHHOE

8. UTo Takoe Ce30HHOCTH B BPEMEHHOM psiay?

a) JlonrocpouHsie U3MEHEHUS

b) I[ToBTOpsitOIIEcss N3MEHEHUS B ONPEACIICHHBIC IEPUOIBI

¢) Cinyualinbie KoJIe0aHUs

d) OrcyTcTBUE N3MEHEHUI

9. Kakoii u3 ciie1ylommx MeTO/I0B He UCIOJIb3yeTcs /1JIsl AHAIU32 BpeMEeHHBIX psA10B?
a) Perpeccronnslii aHanus

b) Moaenu BpeMEHHBIX psiioB

¢) Knacrepuebiit ananus

d) lexoMmo3umus

10. Kakoii mar cjieayeTt npeInpuHATH Nepea BHIOOPOM Mo/1eJIM ISl MIPOTHO3UPOBaHUA?
a) CobOpaTh JaHHBIC

b) OnpenenuTs 1eb IPOrHO3UPOBAHUS

c) [Ipoananu3upoBarb BpeMEHHOMU it

d) Bce BrImenepevncieHnoe

Tecr 2: CraTHcTHYEeCKHE MO/IeJIM IPOTrHO3MPOBAHNS BPEMEHHBIX PSI0B

1. Yto Takoe IKCNOHEHIIMAILHOE CIJIaKHBaHHe?
a) Mero/1, HCTIONB3YIOMIHIA cpeiHee 3HaYCHHE
b) MetoJ, KOTOPBIH pUIaeT OONBIIHI BeC MOCIESIHIM HAOTIOACHUIM
¢) Meto/1, KOTOPBIN HE YYUTHIBACT MPEAbIYIINE 3HAUCHUS
d) Metoa, UCTIONB3YIOMIUMA TOJTHKO CE30HHBIE KOMITOHEHTHI
2. Kakoii U3 ciieqylonmx MeToI0B HCIOJIL3YeTCs 1Jisl CTAlIMOHAPHBIX BPEMEHHBIX PsAI0B?
a) ARIMA
b) Moaenu nuHelHOM perpeccun
¢) DKCIOHEHIINATBHOE CTIIAKHUBaHHE
d) Mopnenu mist HeCTallMOHAPHBIX PSIOB
3. Kakoii kpuTepuii HCIOJIb3yeTCH /51 ONpeaeeHUsi CTAIIHOHAPHOCTH BPEMEHHOT0
psipa?
a) Hannuue tpenaa
b) KoncranTa cpenHero 3HaYeHHS U AUCTIEPCUN
c¢) Ce3oHHbIE KONEOaHMS
d) Hanuuue aBTOKOppensuuu
4. Kakoii U3 cj1e1yI0UIuX MeTOA0B 1eKOMIIO3MLIMI BPEMEHHBIX PS/I0B BKJIKYAET B cedsl
OLIEHKY TpeHaa?
a) AJUTUTHBHAS IEKOMITO3UITHS
b) MynbTUTITUKATHBHAS JCKOMITO3UIIHS
¢) Moaens ARIMA
d) Mopenb SKCTIOHEHITMATEHOTO CTIIaKUBAHUS
5. UTo mpouCXOHUT € OCTATKAMH IMOCJ/Ie IeKOMIO3MIIMU BPEMEHHOro psiga?
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a) OHU CTaHOBSTCS CTAIMOHAPHBIMU
b) Onu ucuesaror

¢) OHHU CTaHOBSTCS CE30HHBIMH

d) OHu ocTaroTCs HEM3MEHHBIMU

6. Kakoii u3 ciieqyommux MeTo/10B He SIBJISIETCSH METOI0M IKCIOHEHIINATLHOT0
criaxuBanus?

a) [Ipocroe sKCcrIOHEHIINAIBHOE CTIIaKUBAHUE

b) JIBOMHOE SKCIIOHECHIIUAIBLHOE CTIaKHUBAHNC

c¢) TpoitHoe KCIIOHEHIIMAIBHOE CIIIAKUBaAHUE

d) MynbTUIUIMKATUBHOE CTIIQKUBAHUE

7. Kakoii u3 ciie1ylommx MeTo/10B M03B0JIsIeT YYUTHIBATH CE30HHOCTH B BPeMEHHbIX
panax?

a) Mogens ARIMA

b) Mojens 3KCITOHEHITMATBHOTO CTIIAKUBAHUS

¢) JlexoMmo3uIIHs BpEMEHHBIX PSIIOB

d) JIuneiinas perpeccus

8. Kakoii u3 ciieqyommx maroB siBjisieTcsi NepPBbIM NPH NOCTPOEHNUH MO eTH sl
BpPEeMEHHOro psiga?

a) Jlekommo3urus

b) IIpoBepka Ha cTallMOHAPHOCTH

¢) Beibop meTona criiaxuBaHus

d) Coop naHHBIX

9. Yto Takoe ACF (aBTOKOppeasinnoHHast PpyHKIUs)?

a) Merton criaxuBaHus

b) MeTo AeKOMITO3HITHH

¢) MeTo/1 OLIeHKH CTallMOHAPHOCTHU

d) Meto, moka3pIBaoNuii 3aBUCUMOCTh MEXKAY 3HAYCHHUSIMH BPEMEHHOTO Psiia U UX JlaraMu

10. Kakoii U3 c1e1yommx MeTo10B HCIO0JIb3YeTcsl LISl OLeHKH MapaMeTpoB Mo/e1d
ARIMA?

a) MeToJ1 MaKCUMaIbHOTO MTPaBA0NOI00US
b) Meron HauMEHBIINX KBaPATOB

¢) MeTo/1 SKCITOHCHIIHATTFHOTO CTITAKUBAHUS
d) Meroxa kpocc-Banuaanuu

IIpumepHbIe 3a1aHUA 1JI51 COPEBHOBAHMS

CopeBHoBanmue: «[Iporuo3upoBanue BpeMeHHbIX PS/I0B ¢ IOMOIIbLIO METO/10B
MAIIMHHOTO 00y4YeHMusI»

Tema: PazpaboTka 3¢ (eKTUBHBIX MOJENIEeH NPOTHO3UPOBAHUS BPEMEHHBIX PSIOB C
UCITOJIb30BAaHUEM PA3JIMYHBIX AJITOPUTMOB MAIIMHHOTO OOYUYeHMs, BKIJIIOYAsl PErpecCHOHHbIE

MOJIEJIH, IEPEBbsI pEIICHUN U aHCAMOJIH.

3aoanua:

1. 3apaua 1: Pa3zpaboraiiTe Moenb BPEMEHHOTO Psijia, UCTIOJIB3Ysl TUHEHHYIO PErPeCCHIO,
JUIs TIPOTHO3MPOBAHMS 3HAYCHWH HA OCHOBE HCTOPMUYECKHX JaHHBIX. Mcmonb3yiite Habop
JAHHBIX, COAEpXKAIIUNA BPEMEHHBIE METKM M COOTBETCTBYIOIIME 3HAYCHUS, HANPUMED, AJIA

POTHO3UPOBAHUS IPOIAXK, TEMIIEPATyphl WK Tpaduka Ha caifTe.
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2. 3apaya 2: Co3maiiTe MoJeTb BPEMEHHOTO psija, HCIOJB3Yys METOJ T'PaJIUCHTHOTO
OycTuHra, JUist yay4dllieHuss TOYHOCTH TPOTHO3UPOBAHUS 110 CPABHEHHUIO C MOJIEIIBIO U3 3a7auu 1.
OOparuTe BHHMaHHE Ha BBIOOp THIEPIApaMETPOB W HCIIOJIB30BAHHE KPOCC-BATMIANMH IS
OIITHUMH3AIUU MOJICIIH.

3. 3agauya 3: [IpoBenure aHanu3 ommOOK o0enx mojeneit (u3 3amad 1 u 2). OueHure ux
MIPOU3BOIUTENLHOCTH 110 MeTpukaM MAE (cpennsist abcomtotHas ommbka) 1 RMSE (kopens u3
CpemHer KBaapaTuyHOM ommOku). Omnpemenure, Kakas MOJEIb JIEMOHCTPUPYET HAWIYYIINE
pe3yibTaThl U IOYEMY.

4. 3anaua 4: VccienyiiTe BIMsHUE Pa3IMUHBIX (DAKTOPOB, TAKUX KaK HATUIUE CE30HHOCTH
U TPEH]Ia, Ha TOYHOCTH MporHo3upoBanus. [loctpoiite rpaduku, AEMOHCTPUPYIOITUE PE3YIbTATHI,
Y TIPOAHATIM3UPYITE, KaK OHU BIUSAIOT Ha BaIly MOJCIIb.

Kpumepuu oyenku:

1. TounocTs mporHo3upoBaHus: OeHKa TOYHOCTH Mojened mo Merpukam MAE u
RMSE nns o6eux 3amaq (1 u 2).

2. CpaBHuTebHBIH aHaau3: OlleHKa pe3ylbTaToB Mojened u3 3amad | u 2, BKIOYas
aHaJIM3 ONMIMOOK U BBISIBIICHUE CHIIBHBIX U CJIA0BIX CTOPOH KaXKJI0H MOJICIH.

3. Buzyanuzanus mnanabix: KauecTBo Bu3yanu3alyyl JaHHBIX U PE3YJIbTAaTOB, BKIHOYAs
rpaduKu BpEMEHHBIX PSAOB, JUArPaMMBI OIIMOOK M APYTHE BU3YAIbHBIC JIEMCHTHI, KOTOPHIC
MOMOTAIOT MOHATH PE3YyIbTATHI.

4. KayectBo oT4yera: OnieHKa SCHOCTHU U CTPYKTYPUPOBAaHHOCTH OTYE€Ta, BKJIIOYAS
OMKCAaHUE METOJIOB, aHAM3 Pe3yNbTaTOB W BbIBOJABL. Oco00e BHHUMaHWE YIEISETCS JIOTHKE
M3JI0KEHUS ¥ TOCTYITHOCTH MPECTaBICHHBIX JaHHBIX.

5. NnHoBauuoHHOCTH: OlIeHKa KPEeaTUBHOCTH B MOAX0/1aX K MOACIUPOBAHUIO U aHATTU3Y
JIAHHBIX, BKJIIOYAs MCIIOJIb30BAHUE JOMOJHUTEIBHBIX METOJOB WJIM TEXHUK, KOTOPbIE MOTYT
YIIYYIIUTh PE3yJIbTaThI.

38}13HI/IH IJIdA l'lpOMC)KyTO‘lHOﬁ aTTeCTallui 110 JMCIHUIIJINHE (MO)Iy.JIlO)

Ne n/m 3ananue OTtBeT Komnerennus
1. Kakoit u3 cienyromux HHCTpYMEHTOB HauboJee 6 OIIK-2
4acTO UCIOIb3YeTCs JUIsl aHaJIn3a BPEMEHHbIX
psnoB?

a) MeTo/1 TJIaBHBIX KOMITOHEHT

0) DKCIIOHEHIINATBLHOE CTIAKHUBAHNE
B) Meroa k-cpeanux

r) MeTo/1 OTIOpPHBIX BEKTOPOB

2. Kakoii U3 MeTos0B MallMHHOTO OOY4YEHUsI Yalle BCETro §) I1K-3
WCTIOJNIB3YETCS IS HPOTHO3UPOBAHMS BPEMEHHBIX PSIIOB?
a) Jloructuueckas perpeccus

0) Perpeccronnble nepeBbs

B) Kimacrepusarus

r) MeTo/1 ONOPHBIX BEKTOPOB IS KilacCH(pHUKaIK

3. Kak naspiBaercsi mpomnecc nporHozupoBanus Oynymmx | IlpornosupoBanue [1K-4
3HAYEHUH HA OCHOBE HCTOPUYECKHUX JTAHHBIX?

4, Kakoii MeTOox  OSKCIOHEHIMAJILHOTO  CrIIaKHBAHUSA Meton Xonsta I1K-3
YYIUTHIBAET TPSHI BO BPEMEHHOM psizie?

S. Kakoii rpaduk wucmompdyercs [y BU3yaIH3alUH JInHelHsbIH VK-6

BpEMEHHOTO psina?
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6. Kak Ha3pIBaeTCsi METO MAIIMHHOTO 00YYCHHS, KOTOPBIH AHcaMO0I1b IK-3
CTPOUT MOJEAh Ha OCHOBE COBOKYITHOCTH CJa0BIX
Moenei?

7. Kakoit TeCT HCIIOJIb3YyEeTCA JUIsL IIPOBEPKU Huxn-Oynnep YK-6
CTaLlMOHAPHOCTU BPEMEHHOTI'0 psiaa’?

8. Kakoit MmeToJ UcTioNb3yeTcst sl y4eTa aBTOKOPPEISIIUH ARIMA [1K-3
B BPEMEHHBIX psijax?

9. Kakoii MeToa MamimHHOro 00y4YeHHUsI MOXKET YUUTHIBATD Perpeccus IK-3

BHEIIHHE (DAaKTOPHI B MPOTHO3aX ?
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