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1. Kparkasi XapakTepuCcTHKA JUCHUNIMHBI (MOIYJINA)

Pabouas mnporpamMma gucuuiuinHbl (Moxyns) «BpemeHHble psAbl» COCTaBIE€HA B
COOTBETCTBUHU € (eaepaibHbIM T'OCYJAapPCTBEHHBIM O0pa30BaTEIbHBIM CTAHJAPTOM BBICHIETO
o0Opa3oBanus —Maructparypa no cneruaibHoct 02.04.01 Maremarrka 1 KOMIBIOTEPHBIE HAYKH,
npoduis [IpoaykroBas aHaAIMTUKA, YTBEPKIECHHBIN puKa3oM MUHHCTEPCTBA HAYKU U BBICILIETO
obpazoBanus Poccuiickoit ®eaepannu Ne 810 ot 23.08.2017 rona.

Wzyuenue aucuuriuHbl (Moayss) «BpemeHHble psaasl» obecrnieunBaeT GpyHIaMeHTaIbHbIE
3HAHUS U HABBIKY aHAIHM3a JMHAMUYECKUX JAHHBIX, YTO BaXKHO 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 JTUCUMIIIIMHBI (MOXYJIS]) B CTPYKTYpe 00pa30oBaTeibHOI MPOrpaMMbl

Hacrosimas nucnuminHa (MOTyJb) BKIIOYEHA B YISOHBIH IJ1aH MO MPOTrpaMMe TOTOTOBKU
Maructparypsl mo HampasieHuto 02.04.01 MaremaTtuka W KOMITbIOTEPHBIE HAYKH, MPOGUITH
[TponykToBas aHAIMTHKA U BXOAWT B BApPHATHBHYIO 9acTh bioka 1, hopmMupyemyro yaacTHUKaMU
00pa3oBaTebHBIX OTHOIICHUH.

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

Leapb u3yueHusi TMCUUILINHBI (MOAYJISI): OCBOCHHUE METO/I0B aHAIM3a U TPOTHO3UPOBAHUS
BPEMEHHBIX IOCJIEA0BATEIBLHOCTEN JAHHBIX, YTO I103BOJISIET BBIABIATH 3aKOHOMEPHOCTH U
TEHCHIIMYU BO BPEMEHHBIX U3MEHEHUSX.

3agauu n3yyeHus: AMCHUIIHHBI (MOAYJIfA):

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

— (opMupoBaHUE 3HaHUSI 0COOEHHOCTEN UCII0Ib30BaHM METOI0B MALLIMHHOT'O 00YUYEHUS
JUISI pEIICHUS 3a]Ia4H IPOTHO3UPOBAHUS MHOTOMEPHBIX BPEMEHHBIX PSI/IOB;

— ¢opmMupoBaHUe 3HAHUS OCOOEHHOCTEH HCIIOJIb30BAHUSA METO/OB MPOTHO3UPOBAHUS B
pa3nuyHbIX OMOIMOTEKaxX, peaTu30BaHHbIX Ha s3bIKe Python;

— (dopmupoBaHUEe YMEHUS MPOBOIUTH NMEPBUYHBIA aHATU3 U MPEA0oOPaOOTKY MCXOIHBIX
JAHHBIX;

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

— (opMHUPOBaHHE YMEHHUS OLICHUTh KayeCTBO pPEaJM30BaHHBIX MoJieled U BbIOpaTh
JTYYIIAN MOAXOJ K PELIEHUIO 3aJauH;

— (opMupoBaHHe yMEHUS MPOBECTH NMPE3CHTALMIO MOTYYEHHBIX PE3yIbTATOB;

— (¢opMUpOBaHHE yMEHMSI OCYLIECTBISATH COOp, aHaIM3 HAyYHO-TEXHUYECKOM
UH(pOpMaINHU, OTEUYECTBEHHOT'0 U 3apyOeKHOI0 OIBITa 110 TEMAaTHKE UCCIIEJOBAHUS;

— (opmMupoBanue HaBbIka cOOpa U MperBaPUTEIbHON MOATOTOBKH JAHHBIX BPEMEHHOTO
psna;

— (opMUpOBaHNE HABBIKA JIAHUPOBAHUS U BBINOJIHEHUS padOThI IO MPOTHO3UPOBAHUIO
COLIMATIbHO-DKOHOMHMUYECKUX  IPOLECCOB, MPE3CHTAMM W HHTEPHNpETalMi  IOJyYEHHBIX
pe3yJIbTaTOB.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerennuu, ¢opmupyemble B pe3ylibTaTe OCBOSHHS TUCHMIUIMHBI (MOIYJS) TpU
IIPOBE/ICHUH Y4EOHBIX 3aHATUH B (hOpMe KOHTAKTHOM paboThl 00yUarOIMXCs € eJarornuecKuMu
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHONU PabOThI 00yUYarOIINXCA:

Komnerenuusi | Conaep:kaHue KOMINeTeHIIHH Nuaukarop IlepeyeHb MJIAHUPYEMBIX
KOMTIETeHIINH pe3yJbTaToB 00y4eHus 1Mo
AUCHMIJIMHE (MOTYJIIO)
YK-6. Crioco0eH omnpeaenaTs u YK-6.1. 3HaeT OCHOBHBIE METOJIbI
pean30BbIBATH IPHOPUTETHI CaMOOIICHKH U aHaJH3a CBOeH
COOCTBEHHOM JIEATETHHOCTH U JIeSITEITBHOCTH, a TaKXKe
CHOCO0bI ee MPUHIUITE YIIPABICHHS
COBEpIIECHCTBOBAHUS Ha OCHOBE BpPEMEHEM U TIeTICTIOIaraHust
CaMOOIICHKH YK-6.2 YMeeT cTaBUTh pealnuCTUIHbIE U

JOCTUKHUMBIE 11U, OTPEAETATH
MIPHOPUTETHI B CBOEH
JESITENbHOCTH, a TAKXKE
pa3pabatTbiBaTh U BHEAPSTH
IIJIaHbI IO COBEPHICHCTBOBAHUIO
CBOUX HaBBIKOB M KOMIIETEHLIUH
Ha OCHOBE MOJIYYEHHOU
CaMOOLIEHKH

YK-6.3 Hmeer npakTHUECKHUIA OTIBIT
MIPUMEHEHHUST METO/IOB
CaMOOIIEHKH B CBOEH
poheCCUOHATBHOMN
JeATeILHOCTH, BKITIOYAst
y4JacTHe B TPEHHHTaX,
CeMHMHapaXx U MPOEeKTax,
HalpaBJICHHBIX Ha Pa3BUTHE
TU9HOM 3 (HEKTUBHOCTH U
npodecCHOHAILHOTO pOCTa

OIIK-2. CriocobeH co3/1aBaTh 1 OIIK-2.1. 3HaeT OCHOBHEIC
UCCIIeZIOBaTh HOBBIE MaTeMaTHYeCKUe MOJICIH U
MaTeMaTHYeCKUe MOJICIH B METO/]IbI, NCTIONb3yEMbIE B
€CTEeCTBEHHBIX HayKax, €CTECTBEHHBIX HayKax, BKIFOYas
COBEpIIEHCTBOBATH CTaTUCTUYECKOE
pa3pabaTbiBaTh KOHIIETIIHH, MOJICTTHPOBAHUE,
TEOPUU U METOJIBI nuddepeHInaTbHbIE YPaBHEHUS

U YUCJICHHBIE METOMBI, a TAKXKe
COBPEMEHHBIE MMOAXOMBI K
HCCIIEIOBAHUIO U aHAIU3Y
JAHHBIX

OIIK-2.2 YMeer pazpabarbiBath 1
a/1alITHPOBATh MAaTEMaTHUECKHE
MOJIEJIN JAJIsl pEeLIeHNUs
KOHKPETHBIX MPo0OieM B
€CTECTBEHHBIX HayKax,
MIPOBOJUTDH UX aHAIH3 U
BepudUKaIuio, a TakxKe
HWHTEPIPETHPOBATH MOTYYCHHbIE
pe3ybTaThl B KOHTEKCTE
HAYYHBIX MCCIIe/IOBaHUM

OIlK-2.3 NwmeeT mpakTH4eCKHid OTBIT
CO3JIaHHA U UCCIICAOBAHUS
MaTeMaTHYECKIX MOAEJIeH B
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paMKax Hay4HBIX TPOCKTOB MU
HCCIIEJOBAHNM, BKITFOYAS
y4acTHUEC B ITyOTUKAIUAX,
KOH(EpPEHIUAX WIN
KoJutaboparusx, rae ObuTH
pa3paboTaHbI ¥ alPOOHPOBAHEI
HOBBIC KOHIICTIIIUY U METOJIbI

[K-3.

Crioco0eH periath 3a1a4u
podeCCHOHATTEHOM
JIEeSITEIbHOCTH B 00JIacTH
MPOJAYKTOBOM aHAIUTUKH,
(bopMyIIUPOBATh PE3yNITATHI
aHalin3a " BBISABITH
MOCIICICTBUS TIOJTYYCHHBIX
JAHHBIX [T TPUHSITHS
000CHOBaHHBIX PEIICHUN U
ONTUMU3AIIUHU TIPOTYKTOB

[K-3.1.

3HaeT METObl 1 UHCTPYMEHTHI
NPOAYKTOBON aHAJIMTHKHU

IK-3.2.

YMeeT npuMeHsTh
aHaJIMTUYEeCKUE HHCTPYMEHTHI U
TIpoTpaMMHOE 00CCTIICUCHHE TS
00pabOTKH ¥ BU3yaTH3aIiN
JAHHBIX, a TAKXKE
(hopMynHpOBaTh BEIBOABI HA
OCHOBE TMPOBEICHHOTO aHAIHN3a

IK-3.3.

Hwmeet onbIT pabOTHI HAT
PCaJIbHBIMU IPOCKTAMU B
00JTacTH MPOILYKTOBOM
AHAJIMTUKY, BKITIOYAsT aHAJIH3
M0JIb30BATENLCKOTO TIOBEACHHS
1 ONITUMHU3AHIO IIPOJAYKTOB Ha
OCHOBE MOJYYCHHbBIX JAHHBIX

[1K-4.

Crioco6eH myOamaHO
MIPEJICTABJIATh COOCTBECHHBIC U
W3BECTHBIC HAYYHBIC
pe3yIbTaThI

[1K-4.1.

3HaeT OCHOBHbBIC MPUHITUITBI
3¢ (HEeKTUBHOTO MyOJIUIHOTO
BBICTYTUICHUSI, METO/IbI
BU3YyallU3alMU JaHHBIX U
OCHOBHBIE TpeOOBaHHUS K
HAaYYHBIM TIPE3EHTALIUSM,
BKITIOYAsl CTPYKTYpY U
coJiepyKaHue

[1K-4.2.

YMeeT 4eTKO U JIOTUYHO
(hopMyJIMPOBaTH CBOU Hay4YHBIS
pe3ybTATHI, ATANTUPYS UX JJIS
Pa3INYHBIX ayJAUTOPHH, & TAKKE
HCIIOJIb30BaTh BU3yaJIbHbIE
Cpe/ICTBa JUIsl yIyUIICHHS
BOCHIPHSTHS] HHOpMAIIUH

[K-4.3.

MMeeT NpakTHYECKUNA OIIBIT
Y4aCTHsl B HAYUHBIX
KOH(epeHUUX, CEeMUHapax WIx
JIPYTUX MEPOTIPUATHSIX, Te
YCIIEITHO IIPECTABIII CBOU U
M3BECTHBIE HAyYHbIC
pe3yabTaThl, MoJIy4yasi 00paTHyIo
CBSI3b U B3aUMOJEICTBYSI C
aynuropuen
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3. TemaTu4yeckuii mjian

Ne TpynoeMKocTh, akageMH4YeCKHE 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 3aJlaHus
Tect
2 CraTncThyecKue 3 16 Jomariame
MOJICTTH 3aJlaHus
MTPOTHO3UPOBAHUS Tect
BPEMEHHBIX PSIOB
3 MerToapl MAIIMHHOTO 3 16 Jomariame
o0yueHus JIJIst 3aJaHusd
TaOJIMYHBIX JTAHHBIX U
WX IPUMEHEHUS IS
3a1auu
MIPOTHO3MPOBAHHUS
4 [Iporanosuposanmue 3 16 Jomamrane
BPEMEHHBIX PSJIOB C 3aTaHAS
MOMOIIBIO HEHPOHHBIX
cerei
5 Bompocsr 3 16 Jomamrane
MIPaKTHIECKOTO 3aTaHHS
MIPUMEHEHUs MoJiesiel CopeBHOBaHHe
3auem 4
Hmoczo: 15 15 4 80
Obvem oucyuniunsl (Mooyisn) 114
(6 ax. u.)
Oovem Oucyunaunvl (M0o0ys) 3
(6 3au. eo.)
4. CopepxxaHue TUCHUILIMHBI (MOTYJI5)
Nen/m HanMmenoBanue pasgena Conepxanue TUCHUNIHHBI (MOYJIs1) IO TeMaM
JAMCUHMILIMHBI (MO1YJIs1)
1 Beeznenue B aHaIn3 BpEMEHHBIX BBenenue B TeMaTHKy aHalM3a BPEMEHHBIX psioB. MHCTpymeHTapuii
ps0B JUTsI peIIeHUs 337241 IIPOTHO3UPOBAHMSI
2 Cratuctuueckue MOJelu Mopenn  SKCIIOHEHIIMAIBHOTO  CIIaKHMBaHUA.  Mojend s
MIPOTHO3UPOBAHUS BPEMEHHBIX CTallMOHAPHBIX BpeMeHHbIX psmoB. Yacte 1. Mogemn s
pAa0B CTaIlMOHAPHBIX BPEMEHHBIX PsoB. HacTh 2. MeTombl JEKOMITO3UIIUU
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.
cere Tpancheproe obyuenne u npumeHerarne LLM
5 Bompoce! mpakTrueckoro [Ipaktuueckoe mnpuMeHeHue wmozenei. (O030p COpEeBHOBAaHHWHA 10
MPUMEHEHUS MOJIeNei MPOTHO3UPOBAHUIO BPEMEHHBIX PsAoB. OOCYXKIEHUE IMPAKTHISCKUX
BOITPOCOB
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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-OMOIMOTEYHOH  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.

Ocnosnas numepamypa:

1. TMoakopsitoBa O. A. AHaM3 BPEMEHHBIX pPsIOB: y4eOHOe mocodue i By30B /
O. A. IloaxopsiToBa, M. B. CokonoB. — 2-¢ u3a., nepepad. u gor. — MockBa : M3maTenbeTBo
IOpaiir, 2024. — 267 ¢. — (Bricmee obpazoBanue). — ISBN 978-5-534-02556-9. — Teker
AJIIEKTPOHHBIN /l OO6pazoBaTenbHast matdopma Opaiit [caiit]. —
URL: https://www.urait.ru/bcode/536502.

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

6. MartepuajbHO-TeXHHYECKOe o0ecrevyeHne

VYHUBEpCUTET pacnojaraeT MaTepHallbHO-TEXHHYECKOH 0a30if, COOTBETCTBYIOLICH
JEHCTBYIOIMM MPOTUBOIIOKAPHBIM IIPaBUJIaM U HOpMaM U 0OECIeunBarollell MPOBEIEHNE BCEX
BUJOB JUCUUIUIMHAPDHOW M MEXIUCLUIUIMHAPHON IOATOTOBKH, IPAKTUYECKOW M Hay4yHO-
UCCIIEI0BATEIbCKON PaboT 00ydaronuXxcs, NPeAyCMOTPEHHBIX YU€OHBIM IIJIAHOM.

[Tomemienusi, KOTOpble MPEACTABIAIOT COOON yueOHbIE AyAUTOPUHM JIJIsl TPOBECHUS 3aHATUN
JEKIIMOHHOTO THUMA, 3aHATUH CEeMMHAapCKOro (IpakTUYeCKOro) THIA, TPYNIOBBIX U
WHAUBUAYaAJIbHBIX KOHCYJIbTAIMM, TEKYIIIETO KOHTPOJIS U MPOMEKYTOUHON aTTeCTalluH, a TaKKe
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 (MOAYIIA) oOecTiedrBaeTCsl B yUeOHBIX ayTUTOPUSX, OCHAIICHHBIX:

—CTOJIaMH U CTYJIbSIMH;

— KOMIIBIOTEPHOM TEXHUKOW;

— CHeUaIN3UPOBAaHHBIM 000PYI0BaHUEM, BKIIOYAsl IEMOHCTPAIIMIOHHOE 000PYI0BaHHUE.

[TomerieHus 1711 CaMOCTOATENBHOM paboThl 00yUarOIUXCsl, B TOM YUCIIE IPUCIIOCOOTIEHHBIE
JUISL MCTIONB30BaHUsI MHBAJIMIAMH M JIMLAMU C OTPAaHMYEHHBIMU BO3MOXHOCTSMHU 3/10pPOBBS,
OCHAILIEHBI KOMIIBIOTEPHON TEXHUKOM C BO3MOXHOCTBIO MOAKIIOYEHHs K ceTu «MHTepHeT» M
obecrieueHneM JOCTyna K B OJICKTPOHHYIO HWH(POPMAIMOHHO-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
JTAHHBIX 1 UH(OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM):
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https://www.urait.ru/bcode/536502

Ne HanMeHoBaHue noprana Ccbuika
(u31aHMs, 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. | ®enepansubii mopran «Poccuiickoe odpazosanue” | https://www.edu.ru/

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

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

8. | ®enepanbHbIi HEHTP MHPOPMALIHOHHO - http://fcior.edu.ru/
00pa3oBaTeIbHBIX PECYPCOB

[lepeuenr WMHDOPMAINMOHHBIX TEXHOJOTHH, WCIOIB3YEMBIX TIPH  OCYIIECTBICHHH
00pa30BaTeNbHOTO MpoIiecca Mo JUCIUILIMHE (MOAYIII0), B TOM YHCIIEe KOMIUIEKT JTUIIEH3NOHHOTO
MpOrpaMMHOTO  OO€cClieueHus, COBpEMEHHble mpodeccuoHaabHble 0a3bl  JaHHBIX U
MH(OPMaIIMOHHBIE CIIPABOYHBIE CHUCTEMBI:

HaumenoBanmne 110 IIpoussoacreo JInuen3nonnoe / cB060IHO

pacnpocTpansiemMoe

OnepanmoHHbIe CUCTEMBbI:
Microsoft Imagine (Windows Client, | 3apy6exHoe JMLIEH3HOHHOE
Server)
Bpay3sepbI:
SIupexc.bpaysep OTEYECTBEHHOE CBOOO/THO PacIpoCTpaHsIeMoe
Google Chrome 3apy0exHOe CcBOOOTHO PACIIPOCTPAHIEMOE
OducHble NPUITOKEHUS:
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 ynipapjeHusi 0a3aMH J1aHHbIX:

Microsoft Imagine (SQL Server) | sapyGesxHoe | muuensmonHoe

Cucrembl pe3epBHoro konuposanms (backup):

Acronis Backup Advanced for 3apybesxHOe JIMIICH3UOHHOE

HyperV

CnpaBo4YHO-NIPaBOBbIE CHCTEMBI:

KoncynbrantlLitoc: cripaBouHO- OTEUECTBEHHOE JIMILEH3UOHHOE

IpaBoOBasi CUCTEMa

Cpencrpa aHTMBMPYCHOM 3aILMTHI:

Kaspersky Endpoint Security s OTEYECTBEHHOE JIMLIEH3UOHHOE

ousneca Cranmaptabiii Russian

Edition

Cpensl pazpadoTku:

Visual Studio Code 3apy0exHOe CcBOOOJTHO PACIIPOCTPAHSIEMOE
Bash (Unix shell) 3apyOexHoe cBOOOJTHO pacIpOCTpaHsIeMOe
Anaconda 3apyOekHOe CBOOOIHO PaCIPOCTPaHAECMOE
Robotic Operating System 3apyOekHOE CBOOOHO pacIpoCTpaHseMOe
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
IMakeThl NPOrpaMMHBIX CPEJACTB H OHOJIHOTEK:

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 aucuuiinHbl (Moayns) «BpeMeHHble psiibl» B paMKaxX TEKYILIEro
KOHTPOJISl YCIIEBAEMOCTH HCIOJb3YIOTCS Takue BUAbl y4eOHOW paboOThl, Kak JEKIUH,
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
npo¢eCCHOHATBHBIX KOMIIETEHIIMH, TOOIPEHNE UHUIMATHB.

Jlexyus — cHUCTEMaTWYEeCKOe, IIOCIEIOBATEIbHOE, 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 3aTPYIHEHHS, U MOMBITATECS HAWTH OTBETHI B PEKOMEHIOBaHHOU JuTepatype. Ecimu
pa3o0parbcsi B Marepuaje HE yHaercs, cieayeT chopMyIupoBaTh BOIPOC W 3a1aTh €ro
NPEIoIaBaTeI0 Ha KOHCYJIBTAI[MH WM BO BPEMSI CEMUHAPCKOTO (TIPAKTUYECKOTO) 3aHSATHS.

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 HEJICIIH.

[Ipu pabGore Hax JOMAIIHUMHM 33/aHUSIMM  BaXHO BHUMATEIbHO O3HAKOMHUTBCS C
TpeOOBaHUSIMU U CPOKaMH BBINOJIHEHUs. PekoMeHyeTcss pa3douBarh 3a/aHus Ha ATambl, YTOOBI
n30exaTh MEperpy3ku U Jydllle yCBOUTh Marepuai. Mcrosb30BaTh pa3iuyHble MCTOUYHUKHU
uH(popMalny, BKIOYasi yaeOHUKU U OHJIAaH-peCcypcChl, AJis 0ojee rIyOOKOro MOHMMaHUSI TEMBI.

Tecm — ocobas ¢opma mpoBepku 3HaHUU. [IpoBoguTcs mocine OCBOCHHsS OIHON WM
HECKOJIBKMX TEM M CBHJIETEIBCTBYET O KaYECTBE NOHUMAHUS OCHOBHBIX IOHATHW M3y4aeMOro
Marepuana. TecToBble 3aJaHMs COCTABICHBI K KIKOYEBBIM IIOHATUSAM, OCHOBHBIM pasleiawm,
BaXHBIM TEPMUHOJIOIMYECKUM KaTErOpUsAM U3y4aeMOM JTUCIUIUIMHBL (MOJTYIs).

Jl1s TOATOTOBKM K TeCTy HEOOXOAMMO 3HATh TEPMHUHOJIOTMYECKUNA ammapar JUCLUIUIMHBL
(MoyJIs), TOHUMATh CMBICI HAYYHBIX KATETOPUNA U YMETh UX UCIIOJIb30BaTh B PO ECCHOHATBLHON
JeKcuke. BrnageHue MOHATUHHBIM anmnaparoM, BKIIOYEHHBIM B TECTOBBIE 3aJaHUs, MO3BOJISET
OpenojiaBaTesto  ObICTPO  NPOBEPUTH  YPOBEHb  MOHMMAHHUS  CTYJIEHTaMHU  Ba)KHBIX
METO/I0JIOTUYECKUX KaTETOPHil.

ONEeKTPOHHBIA JOKYMEHT



CopesHosanue — OpPraHU30BaHHOE MEPOIPHUATHE, B paMKax KOTOPOTO YYaCTHUKH
COMEPHUYAIOT APYr C APYroM Uil AOCTH)KEHMS OINPEACIECHHOW IIeNIM, NEMOHCTPHUPYS CBOU
HABBIKH, 3HAHUS WM CLIOCOOHOCTH B 33/IaHHOI 00J1acTH.

B npouecce noaroToBKM K COPEBHOBAHUIO ONMPANTECH Ha CIEAYIOIINE PEKOMEHIAINH:

1. Ilonnmanue 3aJa4M: BHHUMATEIbHO M3YYUTE YCIOBUS COPEBHOBAHUA M YETKO
OTpeNieNIUTe 3aaady, KOTOPYI0 HEOOXOIUMO pemunTh. YOeauTech, 4TO Bbl IMMOHHUMAETE, KaKue
METPUKH OyIyT UCIIOJIB30BATHCS IS OLIEHKU BalllMX Pe3yIbTaTOB.

2. COop MaHHBIX: O3HAKOMBTECH C TPEAOCTABICHHBIM HaOopoM naHHBIX. [IpoBemute
aHaJIU3 JaHHBIX, BBISIBUTE IIPOMYIIEHHbIE 3HAYEHHUS, BBIOPOCHI U Jpyrue 0COOEHHOCTH, KOTOPbIE
MOTYT MOBJIMITH HA MOJIETb.

3. BbiOop aaropuTMoB: HCCIEIyWTe pa3jMyYHble aJrOPUTMbl MAIIMHHOTO OOyuYeHus,
NOIXOAAIINE U Bamiel 3amaud. HauHuTe ¢ MpOCTHIX MoOJenel, 3areM mepexoaute K Oonee
CJIOKHBIM, €CITU 3TO HEOOXOIUMO.

4. O0yuyeHne W BaJuIAUMA: PA3ACIUTE JaHHBIE HA OOYYAION[yI0 U TECTOBYIO BBHIOOPKH.
Hcnonp3yiiTe Kpocc-BaIUIAIUIO AJIsl OLICHKH KauecTBa MOJIEH U n30exaHusl mepeo0yueHus.

5. OnTuMHM3anMsA runepnapaMeTpoB: DKCIIEPUMEHTUPYNUTE C HACTPOWKAaMM aJIrOpPUTMOB,
JUTSL HAXOKJICHHSI ONTUMAIIBHBIX THIIEPIIapaMeTPOB.

6. JlokymMeHTAUusl ¥ Mpe3eHTANMSA: BEIUTE 3aIMCHA O CBOMX IOJXO0JaX, pe3ysbTaTax U
BbIBOJIaX. [10ArOTOBBTE SICHYIO U CTPYKTYPUPOBAHHYIO IPE3EHTALIMIO JIJIs1 (PMHAIBHOTO OTYETA.

7. O0paTHasi cBSI3b W YJy4llleHHe: II0CJI€ IIOJYy4YEHHUS pe3yJlbTaTOB COPEBHOBAHMUS
MpOaHANTU3UPYHTE OIIMOKM M HEAOCTaTKM Bamied wmojenu. Vcmonb3yldTe 3TOT ONBIT s
yJIy4llIE€HUS] CBOUX HABBIKOB B OyaylEeM.

Camocmosmenvnaa paboma — paboTa CTYJEHTOB, HAIpaBICHHAs Ha YIIIyOJEHHOE
U3y4eHHE OTJCIBHBIX TEM M BOIPOCOB Y4eOHOW AMCUIUIUINHBI (MOIYJIIS).

B nporuecce camoctosTensHON paboThl CTYAECHTHI B3aUMOJICHCTBYIOT C PEKOMEHI0BAHHBIMU
MaTepHrajaMH NP MUHUMAIFHOM YYaCTHH MPEToiaBaTelsl. 3a1auu CTyIeHTa BKIIOYAIOT paboTy
C KOHCIEKTaMH JIeKIuii (00paboTka TeKCTa), MIOBTOPHOE U3yUYeHUE YUEOHBIX MAaTEepUaJIOB IJIAHOB
¥ TE3MCOB OTBETOB, U3YUEHHUE JOMOJHUTEIBHBIX TEM, BHIIIOJHEHNE YI€OHO-NCCIIET0BATEIBCKUX
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 JUCUUIUIMHE (MOJYJIO) OCYILECTBISETCS B (opme
3auema, IpYU STOM IIPOBOAMTCS OI[EHKA KOMIETEHUUH, CPOPMUPOBAHHBIX MO JUCLMILIUHE.

Jlns omeHMBaHHS TEKYIIETO KOHTPOJS YCIEBAEMOCTH M TMPOMEXKYTOYHOW aTTecTalluu
UCTIONB3YETCS IeCATUOAIUIbHAS IIKaja OLEHUBAHUS, KOTOpask COOTHOCHUTCS C TPaTUIIMOHHOMN
nATUOATUTPHON IITKAJION CIEAYIOIIMM 00pa3oMm:

Jecarubannbuas IlarubamnbHas Onenka 3a OO0mas xapakTepucTHKA pe3yJibTaTa
OlleHKAa OlleHKA 3ayer 00y4eHMs MO JTMCHUILUINHE (MOIY.TI0)

10 OTanaHO 3auTeHo CTyoeHT TOJMHOCTBHIO BJIAJCET 3HAHUSIMH,

9 OTIMYHO 3a4TeHo W3JI0KEHHBIMH B pabodell mporpamme, H

8 OTIMYHO 3a49TeHo IIIyOOKO OCMBICHIAET AMUCLUIUIUHY (MOJIYJb).

On CaMOCTOATEIHHO n JIOTHYECKHA
MOCIIEI0BATEIEHO OTBEYAECT HA BCE BOIPOCHI,

aKIIEHTUPYS BHUMaHHE Ha Hauboyee BaXKHOM.
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JlecaTnboanabHas
OIleHKA

IIaTnéananLuasn
OILICHKA

Onenka 3a
3a4yerT

OO0mast xapakTepucTHKA pe3yJibTaTa
00y4yeHusi Mo JUCHUILTUHE (MOIYJIIO)

Ymeer aHAJIM3UPOBATH, CPaBHMBATb,
KJIacCH(pUIMpPOBaTH, 0060011aTh,
KOHKpPETH3UpOBaTh M  CHUCTEMaTH3HpOBATh
M3YYEHHBIH MarepHuall, BBLACHAS KIIOUEBbIE
MOMEHTBl M  YCTaHaBIMBas MPUYUHHO-
clefcTBEHHbIE CBs3U. YeTko ¢opmymnupyer
OTBETHI, YBEPEHHO HUHTEPIPETUPYET
pe3ynbTaThl aHaJIM30B u JOpyTUX
WCCIIEIOBAHNN, a TaKXe€ pellaeT CII0XKHBIE
3agaud. CTyJEHT XOPOLIO 3HAKOM C METOJIaMH
WCCIIEIOBAHNUA, HEOOXOTUMBIMH JUIs
NPAaKTUYECKOM  JESTENbHOCTH, U  yMeEeT
CBA3BIBATh TEOPETHYECKHE ACIEKTHI
JUCIHUIUIMHBI (MOAYJA) C MPAKTHYECKUMHU
3a7auyaMH.

Xoporo

3auTeHo

Xoporo

3auTeHo

CrynmeHT oONagaer 3HAHUSMH TIpeIMeTa
MOYTH B TMOJHOM o0ObeMe  paboueit
MPOTPaMMBI M CaMOCTOSITENTFHO, JIOTHYECKH
MOCJIEI0BAaTeIbHO M BCECTOPOHHE OTBEYAET
Ha BCE€ BOIIPOCHI, aKLEHTUPYs BHHUMaHHE Ha
Hambosee 3HAYMMBIX MOMeHTax. OH ymeeT
aHaATM3UPOBATH, CpaBHUBATH,
KJIACCU(HUIPOBATD, 00001maTh,
KOHKPETH3UPOBATh W CUCTEMaTH3HPOBAThH
W3Y4EHHBIA  Marepuasl, BBLACHAS  €ro
KIFOYEBBIE  aCTeKTHl W yCTaHABJIMBAaA
MIPUYINHHO-CJICACTBCHHBIC CBA3H.
®dopMynUpyeT CBOM OTBETHL, YBEPEHHO
WHTEPIPETUPYET pe3yJabTaThl aHAIH30B H
JIpyTUX HCCIIEIOBAHUMN, a TaKkKe pelaer
CJIOXHBIE CUTYyaIlMOHHBIE 3amauu. CTyneHT
XOPOIIIO 3HAKOM C METOJIaMH UCCIIeIOBaHUS,
HEOOXOJUMBIMHU JUTST MIPaKTHYECKOM
NIEATENIbHOCTH, W YMEET  CBS3BIBaTh
TEOPETUYECKHE  acMeKThl  MpeaMera C
MPAKTHYECKUMU 3aa9aMH.

YILOBJICTBOPI/ITG)HLHO

3auTeHo

YILOBJICTBOPI/ITG)HLHO

3auTeHo

CryneHr obnamaeT 0a30BbIMU 3HAHUSMH T10
TUCHUIUTUHE (MOJIYJ0), HO HCIBITHIBAET
TPYJHOCTH MPU CAMOCTOSITEIBHBIX OTBETaX U
UCTIONIb3YeT HeTOuHble (OPMYIUpPOBKH. B
X0Jle OTBETOB OH JIOIyCKaeT OIIHOKH,
Kacarolmuecs CyTH BompocoB. CTyneHT
croco0eH pelarbh TOJBKO CaMble IIPOCTbIE
33Ja4d W BJaJEeT JUIIb MUHUMAJIbHBIM
HabOpOM METOJIOB HCCIIETOBAHUSI.

He cnan

He 3auteno

He cnaun

He 3aureno

CrymeHT He oBIaaen  00s3aTelIbHBIM
MHUHUMYMOM 3HAaHMHA II0 MpEeIAMETy W He
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JecarudannpHas IlsaTuéannbHas Ouenka 3a OO0mast XapaKTepuCTHKA pe3y/abTaTa
OLICHKA OLICHKA 3ayer 00y4eHHUs N0 JUCHUTILVINHE (MOIY.TI0)

1 He cnan He 3aureHo | MOXKET OTBETUTh HAa BOIPOCHI, JaXKE ECIH
MPENoIaBaTeb  3aJacT  JIOMOJHUTEILHBIC
HaBOJISIIIINE BOTIPOCHI.

Hucnurnuna (Moyiib) « BpeMeHHbIE psiib» OLEHUBACTCS CIEIYIOIUM 00pa3oM:

AKTHBHOCTH Bec Onucanmne

Homamnue 3aganus | 50% | HaGop 3amau mo TemMam Heaenu

CopeBHOBaHUE 30% | MepomnpusiTue, B paMKax KOTOPOTO YYaCTHUKHU COTIEPHUYAIOT APYT C
JPYTOM ISl TOCTH)KEHHS ONPE/ICIICHHON 1IN, IEMOHCTPHUPYS CBOU
HaBBIKH, 3HAHMS UK CLIOCOOHOCTH B 3aJaHHOM 001acTh

Tecr 20% | HabGop 3amanmii 110 TeMe Ha IPOBEPKY 3HAHUI

®opmyJia pacuéTa HTOr0OBOI OLEHKH MO JMCUMILINHE (MO1Y/II0) «BpeMeHHbIe pAAbD):
«0,5 x cpennee 3a nomamruue 3ananus + 0,3 x copeBHoBanue + 0,2 X cpenHee 3a TECTHI.

Texkymmii KOHTPOJIb ycIeBAeMOCTH 00y4aIIUXCS M0 JUCHUILINHE (MOLYJII0)
IIpuMepHbIe JOMalIHKUeE 3aJaHUS

JomamHee 3a1anue: BBenenue B aHAJIN3 BpEMEHHBIX PSAI0B

1. Onpenenute, 4TO TaKO€ BPEMEHHOM PsAJ M IPUBEIUTE TPH MPHMEPa BPEMEHHBIX PS/IOB
U3 pa3IMyHbIX o0nacTel.

2. OOBsSICHUTE, KaKFEe OCHOBHBIC KOMIIOHEHTBI MOT'YT OBITh BBIJICJICHBI B BPDEMEHHBIX PsIaxX
(TpeHa, Ce30HHOCTh, CllydaiiHble KojeOaHus).

3. Ilepeuncnure © KpaTKO ONUIIMTE MHCTPYMEHTBI, MHCIOJb3yEeMble JJIs aHaJIU3a
BPEMEHHBIX PAIOB (HanmpuMmep, rpaduku, aBTOKOPPEIISLINS).

4. TlpoBenuTe aHaIM3 MPOCTOrO BPEMEHHOTO psifa, MPEICTABICHHOTO B BHJE TaOJHIIBI
JTAHHBIX, C UCTOJIb30BaHUEM I'paUKOB (HanpuMep, THHEHHbIN rpaduk).

5. Ob6cynute, Kak BBIOOp MeETOAA IMPOTHO3UPOBAHUS MOXKET 3aBHCETh OT Xapakrepa
BPEMEHHOTI'0 psijia.

I[OMallIHee 3aJlaHHuE: CraTucTudyeckne MOJA€C/IMN MMPOrHO3UPOBAHUA BPEMCHHBLIX PAAOB

1. Onumure MOJENbh JKCIOHEHIIMATBLHOTO CIVIAKUBAaHUS W TPUBEIUTE MpuUMep €€
IIPUMEHEHUS.

2. PaCCMOTpI/ITe BpeMCHHOﬁ pAA, KOTOpBIﬁ, 110 BalIEeMy MHCHUIO, ABJISICTCS CTALlMOHAPHBIM,
u O6’I)$ICHI/ITC, IMO4YEMY BbI TaK CHUTACTC.

3. O0bsicHHUTE pasHuny MEXAY CTAaUOHAPHBIMM KW HCECTAUUOHAPHBIMH BPEMCHHBIMHA
pAaaaMu, NpUBEAUTC MMIPUMCPHL.

4. I/I3y‘-II/ITe MCTOABI ACKOMIIO3MIIMU BPCMCHHBIX PAAOB W BBIIOJIHUTEC ACKOMIIO3UIIHUIO
3aaHHOro BpEMCHHOI'O psaa Ha TPE€HA, CE30HHOCTb U OCTAaTKH.

5. Ioctpoiite u npoananuzupyiite moaens ARIMA nns 3amaHHOrO BpeMEHHOTO psja,
OIUIIINTE PE3YNIbTATHI.
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Jdomamnee 3aganue: MeToabl MAIIMHHOTO 00y4YeHUSA ISl TAOJUYHBIX JAHHBIX U UX
NMPUMEHEeHUs JIs 32/1a41 MPOTHO3MPOBAHMS

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. CpaBHHTE JBa METOJa MAIIMHHOTO OOy4YeHHs (Hampumep, JTUHEHHYIO PErpeccHio H
CITYYaiHBIH JIEC) JJIs POTHO3UPOBAHUS BPEMEHHOT'O Psijia: KaKue MPEUMYIIECTBA U HEAOCTATKU Y
KaXI0T0 U3 METOLOB?

4. TlpoBenuTe aHaIW3 OMIMOOK MPOTHO3UPOBAHMS ISl BBIOPAHHOTO BPEMEHHOTO psija,
WCIIOJIBb3Ysl MeTpuKH, Takue kak MSE u MAE.

5. O6cynuTe, Kak MOXXHO YIYYIIUTh KadecTBO MPOTHO3WPOBAHUS BPEMEHHBIX PSIOB,
UCTIOJIB3YS METOIbI MAIIIMHHOTO O0YUEHUS, M TIPUBEIUTE MPUMEPHI TIOIXOI0B.

IIpumepHbIe 3a1aHUA 1JI51 TECTa

Tect 1: BBeieHne B aHAIU3 BPeMEHHbIX Psi/IOB

1. Yrto Takoe BpeMeHHOIl psaa?
a) HaGop maHHBIX, COOpaHHBIX B OJTHOM MECTE
b) [TocnenoBarensHOCTH HAOIIOIEHUH, COOPAHHBIX 3a ONpPEAETICHHBIA IEPUO BpEMEHU
¢) Ciiyuaiinble TaHHBIE O€3 ONpeAeNeHHONU CTPYKTYPHI
d) I'paduk, oTOOpaXKarOIIH TaHHBIC
2. Kakoii u3 cjielylolMX KOMIIOHEHTOB He AIBJISIeTCS YacThI0 BpeMeHHOro psijia?
a) Tpeng
b) Ce3oHHOCTD
¢) llukauyHOCTH
d) CnyuaitHocTh
3. Kakoii HHCTPYMEHT UCHOJIb3yeTcsl VI BU3YaJTU3alMH BPeMeHHbIX Psi/10B?
a) ['mcrorpamma
b) Jluneitnslit rpapuk
c) Kpyrosas nuarpamma
d) Toueunslii rpaduk
4. Kakoii MeTo/1 aHAIM3a BPEeMEHHbIX PS/I0B N03BOJIsIeT BHIIBUTH ABTOKOPpeJsiuio?
a) I'padux Tpenga
b) Astrokoppensiuonnas ¢pyakus (ACF)
¢) Jexommosurus
d) Monenu ARIMA
5. UTo Takoe aBTOKOppesinus?
a) CBsi3b MEX/1y IBYMsI HE3aBUCUMBIMHU BPEMEHHBIMH PsiTaMU
b) CBsi3p MeX1y 3HAUSHUSIMA BPEMEHHOTO PsIa U €0 MPEIbIIyIIMHA 3HAYCHUSIMHU
¢) CBsi3b MEX/Ty 3HAUYCHHSIMH BPEMEHHOTO PsiJIa 1 BpEMEHHBIMUA METKaMHU
d) CBs13b MeXly 3HAaYEHUSIMU BPEMEHHOT'O psifia U BHEIITHUMH (DakTopamMu
6. Kakoii u3 cjieaylonmx MeTo10B NPOrHO3MPOBAHMS SIBJISIeTCH MPOCTHIM?
a) ARIMA
b) DKkcOHEHIIMAIBEHOE CTIIAKUBAHHE
¢) Moaenu MammHHOTO 00yUeHHsI
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d) JlekoMIio3uIHsi BpEMEHHBIX PSIOB

7. Kaxkoii u3 ciexyromux (pakTopoB MOKeT NMOBJMSATH 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 ciieayommux MeTOI0B He HCIOJIb3YeTCsl 1JIsl AaHAJM3a BPeMEeHHBIX PsiI0B?
a) Perpeccronnblii aHanus

b) Moaenu BpeMEHHBIX psiioB

¢) Knacrepuebiit ananus

d) lexoMmo3umus

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

b) OnpenenuTh 11716 TPOrHO3UPOBAHUS

c) [Ipoananu3upoBarb BpeMEHHOMU it

d) Bce BrImenepevncieHnoe

Tect 2: CTaTHCTHYECKHE MO/IeJI IPOTHO3MPOBAHNS BpeMEHHbIX PSII0B

1. YTto TaKkoe IKCNOHEHINATbHOE CTJIAKUBaHUe?
a) Mero/1, HCMIONB3YIOINI 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 cjieqyommux MeTo/I0B UCIO0JIb3YeTCs 1JIsl CTAIMOHAPHBIX BPEMEHHBIX PsiI0B?
a) ARIMA
b) Moaenu nuHelHOM perpeccun
¢) DKCIOHEHIINATBHOE CTIIAKHUBaHHE
d) Monenu nist HeCTallMOHAPHBIX PSIOB
3. Kakoii kpuTepuii HCnoJib3yeTcs J1Jis1 ONpeaeTeHns CTAIIHOHAPHOCTH BPEeMEHHOI 0
psana?
a) Hanuuawue tpenna
b) KoncranTa cpennero 3Ha4eHUS U AUCTIEPCUN
c¢) Ce3oHHbIE KONEOaHMS
d) Hanuuue aBToKOppeisiun
4. Kakoii U3 cj1e1yI0UIuX MeTOA0B 1eKOMIIO3MLIMI BPEMEHHBIX PS/I0B BKJIKYAET B cedsl
OLIEHKY TpeHaa?
a) AJUTUTHBHAS IEKOMITO3UITHS
b) MynpTUTITUKATHBHAS JEKOMITO3UIIHS
¢) Mogens ARIMA
d) Mopenb SKCTIOHEHITMATEHOTO CTIIaKUBaHUS
5. UTo nmpoMCXOUT € OCTATKAMH IOCJIe IeKOMIIO3UIIMUA BpeMeHHOro psijaa?
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a) OHM CTAHOBSATCS CTAI[HOHAPHBIMU
b) Onu ucuesaror

¢) OHH CTAaHOBATCS CE30HHBIMHU

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 N03BOJISIeT YYUTHIBATH CE30HHOCTH B BpeMEeHHBIX
panax?

a) Moaens ARIMA

b) Mopens 3KCIOHEHIIUATHHOTO CTIIAKHUBAHUS

¢) JdexoMmo3uIys BpeMEHHBIX PSI0B

d) JIuneiinas perpeccus

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

a) Jlekommo3uus

b) IIpoBepka Ha cTallMOHAPHOCTH

¢) Beibop meTona criiaxuBaHus

d) Coop naHHBIX

9. Yto Takoe ACF (aBTOKOppeasinnoHHast PpyHKIus)?

a) Merton criaxuBaHus

b) MeTo 1eKOMITO3HIIHH

¢) MeToJ1 OLIeHKH CTallMOHAPHOCTHU

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

10. Kakoii u3 c1e1yonmx MeTo10B HCII0JIb3YeTcsl VISl OLIEHKH MapaMeTPOB MoJieJIH
ARIMA?

a) MeToJ1 MaKCUMaIbHOTO MTPaBA0NOI00US
b) Meron HauMEHBIINX KBaPATOB

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

IIpumepHbIe 3a1aHUA 1JI51 COPEBHOBAHMS

CopeBHoBanmue: ""IIporHo3upoBanne BpeMeHHBIX PS/I0B € IOMOIIbIO METO10B
MAIIMHHOIO 00y4eHus"

Tema: PazpaboTka 3¢ (eKTUBHBIX MOJENIEeH NPOTHO3UPOBAHUS BPEMEHHBIX PSIOB C
UCITOJIb30BAaHUEM PA3JIMYHBIX AJITOPUTMOB MAIIMHHOTO OOY4YEHMs, BKIIIOYAsl PErpecCHOHHbIE

MOJIEJIH, IEPEBbsI pEIICHUI U aHCaMOJIH.

3aoanua:

1. 3apaua 1: Pa3zpaboraiiTe Moenb BPEMEHHOTO Psijia, UCTIOJIB3Ysl TUHEHHYIO PErPeCCHIO,
JUTSE TIPOTHO3WPOBAHUS 3HAUYEHWH HA OCHOBE HCTOPUYECKUX JaHHBIX. Vcmonp3yiite Habop
JTaHHBIX, COAEpKAIIUi BPEMEHHBIE METKH M COOTBETCTBYIOIIME 3HAYEHUs, HApuUMep, i

IPOTHO3UPOBAHMS IPOIAXK, TEMIIEpATyphl WK Tpaduka Ha caifTe.
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2. 3apaya 2: Co3maiiTe MoJeTb BPEMEHHOTO psija, HCIOJB3Yys METOJ T'PaJIUCHTHOTO
OycTHHTA, /I YIY4IIeHUs TOYHOCTH MPOTHO3UPOBAHUS 110 CPABHEHHUIO C MOJCIBIO U3 3a1a9 1.
OOparuTe BHHMaHHE Ha BBIOOP THIEPIApPaMETPOB M HCIOJIb30BAaHUE KPOCC-BATMIALMH IS
OIITHUMH3AIUU MOJICIIH.

3. 3agauya 3: [IpoBenure aHanu3 ommOOK o0enx mojeneit (u3 3amad 1 u 2). OueHure ux
MIPOU3BOUTENLHOCTH 110 MeTpukaM MAE (cpennsst abconrotHas ommbka) 1 RMSE (kopens u3
CpemHer KBaapaTHyHOW ommOku). Omnpenenure, Kakas MOJEIb JIEMOHCTPUPYET HAWIYYIINE
pe3yibTaThl U IOYEMY.

4. 3anaua 4: VccienyiiTe BIMsHUE Pa3IMUHBIX (DAKTOPOB, TAKUX KaK HATUIUE CE30HHOCTH
U TPEH]Ia, Ha TOYHOCTh NMporHo3upoBanus. [loctpoiite rpaduku, AeMOHCTPUPYIOLTUE PE3YIbTATHI,
Y TIPOAHATIM3UPYITE, KaK OHU BIUSAIOT Ha BaIly MOJICIb.

Kpumepuu oyenku:

1. TounocTs mporHo3upoBaHus: OeHKa TOYHOCTH Mojened mo Merpukam MAE u
RMSE st 06eux 3amau (1 u 2).

2. CpaBHuTeJbHBIH aHaamu3: OLEHKA Pe3yJbTaTOB MOACNICH M3 3amad 1 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
YIY4IIUTh PE3yIbTaThI.

3apanus AJ1sl MPOMEKYTOYHOM ATTEeCTAIlMM MO JMCUMILINHE (MOLYJIIO0)

Ne 3ananue OTtBer Komnerenuust
n/n
1. Kakoli u3 ciiefytonux HHCTPYMEHTOB HauboJiee 4acTo 0 OIlK-2

UCTIONIB3YETCS JIJISl aHAITN3a BPEMEHHBIX PSIIOB?
a) MeTo/1 riIaBHBIX KOMIIOHEHT

0) DKCIIOHEHITHATBHOE CTIIAKUBAHUE

B) Meton k-cpeanunx

r) MeTo1 ONOpHBIX BEKTOPOB

2. Kaxoit m3 MeTo/N0B MammMHHOTO OOy4YeHHUs dYallle BCETo o I1K-3
UCTIONIB3YETCS JIJISl TPOTHO3UPOBAHUS BDEMEHHBIX PSIIOB?
a) Jloructuueckas perpeccus

0) Perpeccuonnsie nepeBbs

B) Knacrepusanus

r) MeTo 1 OOpPHBIX BEKTOPOB IS KiaccuUuKaiuu

3. Kak HaspiBaercsi mpouecc mnporHosupoBanust Oynymmx | IlpornosupoBanue [1K-4
3HaY€HUH Ha OCHOBE HCTOPHUYECKHUX JTaHHBIX?

4, Kakoli  MeTon  OKCIOHEHIUMAIBLHOIO  CrIIAKHBAHUSA Meton Xonsta I1K-3
YYIHUTHIBAET TPEHI BO BPEMEHHOM psife?

5. Kakoii rpaduk wucrmonmp3yercs Ui BU3yaIM3allUH JInnenHsIi YK-6
BpPEMEHHOTO psia?
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BHeEITHHE (DaKTOPHI B POTHO3aX?

6. Kak Ha3pIBacTCS METOJ MAIIMHHOIO OOyUYEHHS, KOTOPBIH AHcaMO0I1b IK-3
CTPOUT MOJIeIb HAa OCHOBE COBOKYIHOCTH CIa0BIX
mozenei?

7. Kakoli Tect ucnonb3yercs sl IPOBEPKU CTALlMOHAPHOCTH Huxn-Oynnep YK-6
BPEMEHHOTO psfa?

8. Kakoii MeToJ ucronb3yeTcst Uisl y4eTa aBTOKOPPEISIIUH B ARIMA [1K-3
BpPEMEHHBIX psax?

9. Kakoit meron mamuHHOTO OOy4YeHHS MOMKET YYHUTHIBATDH Perpeccus IK-3
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