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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouas mnporpamma aucuuIUIMHBL (MOAyisi) «BpeMeHHble psAIpl» COCTaBleHAa B
COOTBETCTBUHM C (ellepalbHbIM TI'OCYyJapCTBEHHBIM O0pa30BaTEIbHBIM CTAHJAPTOM BBICIIErO
oOpa3oBanus — 6akanaBpuar o creruagbHocT 02.03.01 MaremaTnka ¥ KOMIIBIOTEPHBIE HAYKH,
npopmwib VCKyCCTBEHHBIH HHTEIUIEKT, YTBEpP)KICHHBIM MHpHKa3oM MHHHMCTEpPCTBA HAyKH H
BeIciero oOpasoBanust Poccuiickoit deneparmu Ne 807 ot 23.08.2017 roxa.

N3yuenune aucuuiuinHel (Moayisi) «BpemeHHble paasl» oOecrieuuBaeT (yHIaMEeHTalbHbIE
3HAHUS U HABBIKY aHAJIHM3a JUHAMUYECKUX JaHHBIX, YTO BXKHO JJISl pa3pabOTKH MaTeMaTHUECKUX
MoJiesiell U aJIrOPUTMOB IPOTHO3MPOBAHUA. DTO CIIOCOOCTBYET PELICHUIO NMPHUKIAIHBIX 33]a4 B
oOiacti 00pabOTKH AAHHBIX, MAIIMHHOTO OOYYEHHUSI U MCKYCCTBEHHOTO MHTEJUIEKTA, PACUIHPS
BO3MOYKHOCTH CIELIMAIMCTOB B MAaTEMATUKE U KOMIIBIOTEPHBIX HayKax.

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

Hacrosimas aucuumuinia (MOAysIb) BKIIFOUEHA B YUEOHBIH IIJ1aH 0 TPOrpaMMe MOArOTOBKH
OakanaBpuata no HampasieHuto 02.03.01 MartemaTtuka U KOMIIBIOTEpHBIE HAYKH, MPOQPHIIH
HckyccTBEHHBIN MHTEIJIEKT U BXOAUT B 00s13aTeNIbHYIO YacTh bioka 1.

Juctumumaa (Moyib) u3ydaercs Ha 3 wim 4 xypce B 5, 6, 7 mwm 8 cemectpe Ha BBIOOD,
SIBJIICTCS] BBIOOPHOW JUCIIUTIIMHOM.

Hesb u3y4yeHust AMCHUILVIMHBI (MOAYJIs1): OCBOCHHE METO0B aHAJIN3a U IPOrHO3UPOBAHMS
BPEMEHHBIX I10CJEA0BATENbHOCTEN JaHHBIX, YTO I103BOJISIET BBIABISTH 3aKOHOMEPHOCTH U
TEH/IEHIIUY BO BPEMEHHBIX U3MEHEHUSX.

3agauu n3yyeHus: AMCHUIIHHBI (MOAYJIfA):

— (opMUpPOBaHNE 3HAHUS OCHOBHBIX CTATUCTUYECKUX MOAXOI0B JI MPOrHO3ZUPOBAHUS
OJIHOMEPHBIX BPEMEHHBIX PSJIOB;

— (opMupoBaHUE 3HAaHHUSI 0COOCHHOCTEN UCTI0IB30BaHUS METO/I0B MALLTUHHOTO O0yUYEHUS
JUISl pEIIEHUS 3a]1a4y IPOTHO3UPOBAHUS MHOTOMEPHBIX BPEMEHHBIX PSIJIOB;

— (opmMupoBaHue 3HaHUSA OCOOEHHOCTEH HCIOIBb30BAaHUS METO/IOB IMPOTHO3MPOBAHHUS B
pa3IUYHbIX OMOIMOTEKaxX, pealn30BaHHbIX Ha s3bIke Python;

— (opMuUpOBaHHE YMEHHUS MPOBOJAUTH NMEPBUYHBIN aHATU3 U NPeaoOpabOTKy MCXOTHBIX
JTAHHBIX;

— (opMupoBaHue ymeHHs peanu3oBaTh Ha s3blke Python u3yueHHble MOIXOABI K
PELICHUIO 33/1a4U IPOTHO3UPOBAHUS BPEMEHHBIX PSJIOB;

— (opMUPOBaHHE YMEHHS OIICHUTh KAaueCTBO PEAJIM30BAHHBIX MOJEIEeH MU BbIOpaTh
JTYYIIAN MOAXO0J K PELIEHUIO 3aJa4H;

— (opMupoBaHHe yMEHUS MPOBECTHU MPE3EHTALUIO OJTYYEHHBIX pe3yIbTaTOB,;

— (¢opMupOBaHHE yMEHMSI OCYILECTBISATH CcOOp, aHalM3 HayYHO-TEXHHUYECKOM
UH(pOPMaIIUHU, OTEUYECTBEHHOT'O U 3apy0eKHOI0 OIBITa 110 TEMATHKE MCCIIEJOBAHUS;

— (opmupoBanue HaBbIka cOOpa U MPEABAPUTEIBHOM MOJTOTOBKH JAHHBIX BPEMEHHOTO
paaa;

— (¢opMUpOBaHNE HABBIKA MJIAHWPOBAHUS U BBIMOIHEHUS pabOThI IO IPOrHO3UPOBAHUIO
COLIMAJIbHO-D)KOHOMHMUYECKUX IPOLECCOB, MPE3CHTAMd W HHTEpHpEeTalui  IOJyYEHHBIX
pE3yIbTATOB.
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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:

Komnerenuus

Conep:xaHue KOMIETEeHITHH

Nuauxkarop
KOMIIETeHIN U

IlepeyeHb MJIAHUPYEMBIX
pe3yJIbTATOB 00y4eHHs 110
AUCHMIJIMHE (MOTYJIIO)

OIIK-1.

CnocoOeH HaXOIHTh,
(hopMyTUpOBaTh U pemaTh
aKTyaJlbHbIC Y 3HAYNMBIC
poOJIeMbI TPUKIIATHON U
KOMITBIOTEPHOW MaTeMaTuKN

OIIK-1.1.

3HAEeT OCHOBHBIE METOBI U
MOIXOJBI K PEIICHHIO 3a/1a9
MPUKJIATHON U KOMIIBIOTEPHOM
MaTeMaTUKH, BKIIOYast
aITOPUTMBI, MATEMAaTHIECKOE
MOJICTTUPOBAHIE U TEOPHIO
OIITUMU3AlIHUH, a TAKKEC
COBPECMCHHBIC MHCTPYMCHTBI U
TEXHOJIOTHH, UCTIOTh3yEeMbIE B
3TOM 00JIaCTH

OIIK-1.2.

YMeeTr aHanu3upoBaTh U
(bopMyIHpOBaTH MATEMAaTHIECKHE
3a/1a4d, IPUMEHSTh
COOTBETCTBYIOIIUE METO/IbI 1
QJITOPUTMBI JIJISl UX PEIICHUS, a
TaK)Ke MHTEPIPETHPOBATH U
HPE/ICTABIIATh PE3YJIbTATHI B
MIOHSITHOM M JOCTYIHOM popme

OIIK-1.3.

Nwmeet mpakTryecKuid OnbIT
paboThI HAJT TPOEKTAMH HJIIH
HCCIIEIOBAHUSIMHU B 00IaCTH
MPUKIAAHON U KOMIIBIOTEPHOU
MaTeMAaTHKH, BKIFOYas y4acTHE B
KOHKYpCax, OJIMMITHAIaX WA
HAy4YHBIX MyOJUKAIUIX, T ObLIN
pEIIeHBI aKTyalIbHbIE U 3HAYNMBIE
3aa41

OIIK-4.

CrocobeH HaXOIHTh,
aHAJTN3UPOBATh, PEATU30BHIBATH
POrpaMMHO M HUCITOJIb30BaTh Ha
MPaKTHKE MaTEMAaTHUECKUE
AJITOPUTMBI, B TOM YHUCJIE C
MPUMEHEHHUEM COBPEMEHHBIX
BBIYHC/IMTEIbHBIX CUCTEM

OIIK-4.1.

3naeTr 60a30BLIE OCHOBEI
COBPEMEHHOT0 MaTeMaTHIeCKOTO
anmapara, CBI3aHHOTO C
MPOEKTHPOBAHUEM, Pa3paboOTKOH,
peayinzanyei 1 OIEHKOW KayecTBa
MPOTPAMMHBIX MTPOJAYKTOB H
MPOTPAMMHBIX KOMIIJICKCOB B
Pa3IMUYHBIX 00JIACTSX
YEJIOBEUECCKOM JIESITEITLHOCTH.

OIIK-4.2.

YMeeT uCroab30BaTh STOT
MaTeMaTHUYECKHA ammapar B
poheCcCHOHATBHOMN
JISSITETIbHOCTH.

OIIK-4.3.

Nwmeet mpakTUyecKuid ONbIT
MIPUMEHEHHUST COBPEMEHHOTO
MaTeMaTHIECKOTO anmapara,
CBSI3aHHOTO C MPOEKTUPOBAHUEM,
pa3paboTKOH, peanu3anneii u
OIICHKOH KadecTBa IMPOTPaAMMHBIX
MPOIYKTOB U MPOTPAMMHBIX
KOMILJIEKCOB B Pa3JIUYHBIX
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00JIaCTAX YEIIOBEUECKOI
JACATCIIBHOCTH.

OIIK-6.

CrnocobeH pa3padbaTriBaTh
AJTOPUTMBI U KOMITBIOTEPHBIC
MPOTPAMMBI, IIPUTOTHBIE JUIS
MPaKTUIECKOTO IPUMCHEHHUS

OIIK-6.1.

3HaeT aNropUTMBI pa3padoTKH,
KOMITBIOTEPHBIE TPOTPAMMBI, a
TaKXKe ANTOPUTMBI
BBIYUCITUTEIHHON MAaTEMaTHKH B
00J1aCTH UCKYCCTBEHHOTO
MHTEIUICKTA

OIIK-6.2.

Ymeer pazpabaTsiBaTh
MaTeMaTH4eCcKHe MPOrpaMMHEIC
MPOJYKTHI B KOMIUICKCHI C
WCTIOJIb30BaHUEM COBPEMEHHBIX
TEXHOJIOTHIA IPOTrPaMMHUPOBaAHHUSI
B 00J1aCTH UCKYCCTBEHHOTO
HWHTCJIJICKTa

OIIK-6.3.

Nwmeet mpakTUyecKuid ONbIT
Pa3pabOTKH UHTEIUIEKTYaIbHBIX
WHPOPMALTUOHHBIX CUCTEM IS
BH3yaJIM3allU Pe3yIbTaToOB
WCCIIEIOBAaHNN B 00JIaCTH
HCKYCCTBEHHOT'O MHTEIJIEKTa

[K-3.

CriocobeH MpUMEHSITh METO/IbI
MaTeMaTHYeCKOro U
AIITOPUTMHUYECKOTO
MOJICIIMPOBAHUS ISl PELICHHS
KaK TEOPETUYECKUX, TaK
HPAKTHYECKUX 33/1a4 B PaMKax
poheCCUOHATBHOMN
JIeSITeIbHOCTH

IK-3.1.

3HaeT OCHOBHBIE METOBI
MAaTeEMaTHYECKOTO 1
aNTOPUTMUYECKOTO
MOJICTTMPOBAHMSI, @ TAKKE UX
HpI/IMeHCHI/IC JJIA peHICHI/ISI
TEOPETUICCKUX U MPUKIIATHBIX
3a7a4

[K-3.2.

YMeeT IPpUMEHSATh METO/IbI
MaTeMaTUYECKOTO U
aJIrOPUTMHUYECKOTO
MOJEIMPOBAHN U aHAIIN3a U
peuIeHus pa3InuHbIX 33]1a4 B
001acTH MaTEMaTHKH U
KOMIIBIOTEPHBIX HAYK

IK-3.3.

NmeeT onbIT NCTIONB30BAHUS
METOA0B MaTeMaTH4YECKOTO U
AITOPUTMUYECKOTO
MOJIETTMPOBAHMS MIPH PEILICHUH
TEOPETHUECKUX U MPUKIIATHBIX
3a7a4 B Mpo(eCCHOHATBHOM
JIeSITEIIbHOCTH
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3. TemaTu4yeckuii mjian

Nen/ TpynoeMkocTh, akageMH4YeCKHEe YaChl
n Ounas ghopma
HARMEHOBRENE KonTakTHas pabdora TKY .
pa3aena TMCUUIIIMHBI (Tekyumi
Jexkmun | Cemmuuap
(Monyist) K CamocTosiTean KOHTPOJIb
(npaxTi OHTpPOJIB Has pabora ycIeBaeMOoCTH)
YyecKue
3aHATHA)
1 Beenenue B ananus 5 24 Jlomarirare
BPEMEHHBIX PSJIOB 3a/1aHUs
Tect
2 CraTncThyecKue 5 24 Jomariame
MOJICTTH 3a/1aHUs
IIPOrHO3UPOBAHUSL Tecr
BPEMEHHBIX PSIOB
3 MeTo bl MAIIMHHOTO 5 26 JloMarrHaue
o0yueHus JIJIst 3aJaHusd
TaOJIMYHBIX JTAHHBIX U
WX IPUMEHEHUS IS
3a1auu
MIPOTHO3MPOBAHHUS
4 [Iporanosuposanmue 5 26 Jomamrane
BPEMEHHBIX PSJIOB C 3aJIaHus
MOMOIIBIO HEHPOHHBIX
cerei
5 Bompocsr 5 24 Jomamrane
MIPaKTHIECKOTO 3aJlaHus
MIPUMEHEHUS] MOJIesIe CopeBHOBaHHe
3auem c ouenkoii 6
Hmoczo: 30 30 6 124
Obvem oucyunaunovt (Mooyns) 190
(6 ax. u.)
Obvem Ooucyunaunvt (M0oOoyns) 5
(6 3au. eo.)
4. CopepxxaHue TUCHUILIMHBI (MOTYJI5)
Nen/m HanMmenoBanue pasgena Conepxanue TUCHUNIHHBI (MOYJIs1) IO TeMaM
AUCHUIJIMHBI (MOLYJIs1)
1 BBenenue B aHanu3 BpeMEHHbBIX BBenenue B TeMaTHKy aHalM3a BPEMEHHBIX PsioB. MHCTpymeHTapuid
PSIOB JUTsI peIIeHUs 337241 IIPOTHO3UPOBAHMSI
2 Cratuctuueckue MOJeu Mogenn  3KCHOHEHIMAILHOTO  CriaXWBaHWs.  Mopgenu — Juis
MIPOTHO3UPOBAHUS BPEMEHHBIX CTAIlMOHAPHBIX BpeMEeHHbIX psmoB. Yacte 1. Mogenmun s
pAI0B CTaIlMOHAPHBIX BPEMEHHBIX PsoB. YacTh 2. MeTompl ACKOMITO3UIUH
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  DJEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIa K pecypcaM M3 JI000# TOUYKH, Tlie eCTh NOAKII0oUeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TaK U 3a €T0 IPEICIIaMH.

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

OcHosnas numepamypa:

1. IToakopeiToBa O. A. **AHanu3 BpPeMEHHBIX psAAOB: y4eOHOe mocoOue s BY30B /
O. A. lloxkopsiToBa, M. B. CokomnoB. — 2-¢ u3., nepepad. u momn. — Mocksa : M3parenscTBo
IOpaiir, 2024. — 267 ¢. — (Bricmee obpazoBanue). — ISBN 978-5-534-02556-9. — Teker
AJIIEKTPOHHBIN /l OO6pazoBaTenbHas maTdopma Opaiit [caiT]. —
URL: https://www.urait.ru/bcode/536502.

Jlononnumensnasn numepamypa:
1. Mactunkuii C. D. AHanu3 BpeMeHHbIX psajmoB ¢ momomipio R. 2020. — URL:
https://ranalytics.github.io/tsa-with-r/.

6. MartepuajbHO-TeXHHYECKOe o0ecrevyeHne

VYHuBepcuTeT pacrnojaraeT MaTepualbHO-TEXHUYECKOM 0a30i, COOTBETCTBYIOLIEH
JIeMCTBYIOIMM MTPOTUBOIIOKAPHBIM MPaBUJIaM U HOPMaM U 00ecleurBaroIeil MpoBeieHUe BCeX
BUJIOB JIMCUUIUIMHAPDHOW W MEXIMCUUIUIMHAPHOW IOATOTOBKM, MPAKTUYECKOW U Hay4dHO-
UCCIIEI0BATEIbCKON PaboT 00ydaromuxcs, NPeayCMOTPEHHBIX YU€OHBIM IIJIaHOM.

[Tomemienus, KOTOpble MPEACTABIAIOT COOON yueOHbIE AyAUTOPUH JIJIsl TPOBECHUS 3aHATUN
JEeKIMOHHOTO THUMA, 3aHATUH CEeMMHApCKOro (MpakTUYeCKOro) THIIA, TIPYIIOBBIX H
VMHAUBUAYAJIbHBIX KOHCYJIbTAlMN, TEKYIIIETO KOHTPOJISI U MPOMEKYTOUHON aTTECTalllH, a TaKkKe
MOMEIIEHUS Il CAMOCTOATENIbHOM paboThl U MOMEIIEHUS I XpaHEHUS U NMPO(UITAKTUYECKOTO
obcimyxuBaHusl yueOHOTO 000pyaoBaHus. [ToMereHns: yKOMIUIEKTOBaHbI CIIEUATU3UPOBAHHOM
MeOenbl0 U TEXHUYECKHMMHU CPEICTBAMHM OOyUYEHHMsI, CIyXKAIlUMH JUis MpeACTaBIeHUs yueOHOH
uH(popMaluu 00JbIION ayIUTOPUH.

Nzydenne qucuumianHbl (MOyst) oOecrieunBaeTcs B y4eOHBIX ayIUTOPHSX, OCHAIICHHBIX:

— CTOJIaMH U CTYJIbSIMU;

— KOMIIBIOTEPHOU TEXHUKOU;

— CIEeUHaIU3UPOBAHHBIM 000pYyI0BaHUEM, BKIIIOUasl JEMOHCTPALIMOHHOE 000pyI0BaHUE.

[TomereHus U1 caMOCTOATENBHOM pabOTh 00yUYaIOIIKUXCsI, B TOM YHCIIE TPUCTIOCOOTICHHBIE
JUISL MCTIONBb30BaHMs MHBAJIUIAMH M JIMLIAMU C OTPAaHMYEHHBIMU BO3MOXXHOCTSMH 3J0POBBS,
OCHAILEHBl KOMIBIOTEPHON TEXHHUKON C BO3MOYKHOCTBIO MOJKIIOUEHMS K ceTh «lMHTepHET» U
o0ecriedyeHHeM JocTyna K B DJJEKTPOHHYIO HH(DOPMaIlMOHHO-00pa30BaTENbHYIO Cpeay
YHuBepcurera.

OOyyarommMcsi TpeNoCTaBIAETCs JOCTYN (B TOM 4YHCIE YJAlIeHHBIN) K pecypcam
UH(POPMALIMOHHO-TEJIEKOMMYHUKAIIMOHHON ceTH «VHTepHeT», 3JMEeKTPOHHBIM pecypcaM (B TOM
YHUClle AJEKTPOHHBIM OHOJMOTEYHBIM CHUCTEMaM, COBPEMEHHBIM MpodecCHOHAIbHBIM 0Oa3zam
JAHHBIX U UH(OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM):
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https://www.urait.ru/bcode/536502

Ne HaumenoBanmne mopraia Ccebulika
(u3naHus, Kypca, 10KyMEHTAa)

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

2. Baza manaeix md 1 T-cnenuanuctos https://habr.com

3. | ba3a mannwix ScienceDirect https://www.sciencedirect.com

4, OdunmanbHeli caiT MUHHCTEPCTBA HAYKH U https://minobrnauki.gov.ru/

BEICIIIEro oopazoBanus Poccutickoit eaeparuu

5. | ®enepanbhbiii mopran «Poccuiickoe odbpasosanue” | https://www.edu.ru/

6. | Uudopmarmonnas cuctema "Equnoe okno qoctyma | http://window.edu.ru/
K 00pa3oBaTenpHBIM pecypcam”

7. | EnunHas KoiuieKkuus udpOoBEIX 00pa3oBaTelIbHBIX http://school-collection.edu.ru/
pecypcoB

8. | ®enepanbHblii IEHTP HHPOPMAITHOHHO - http://fcior.edu.ru/
00pa3oBaTeIbHBIX PECYPCOB

[lepeuenp WHGOPMAIMOHHBIX TEXHOJIOTHUH, WCIOJIB3YEeMbIX TIPH  OCYIIECTBICHUH
00pa3oBaTeIbHOTO Mpoliecca 10 TUCHUIIMHE (MOAYII0), B TOM YHCIIE€ KOMIUIEKT JIMIEH3MOHHOTO
OPOTPAMMHOTO  OOECIIEYeHHs, COBPEMEHHbIE TNpPOQecCHOHaNbHBIE 0a3bl  JaHHBIX W
UH(POPMALIMOHHBIE CIIPABOYHBIE CUCTEMBI:

HaunmenoBanue I1O IIpousBoacTBO JluneH3nonHoe / cBOOOHO
pacnpocTpaHsieMoe

OnepannoHHble CUCTEMBbI:
Microsoft Imagine (Windows Client, Server) | sapy6exmnoe | nmuuensnonHoe
bpaysepsbl:
Sunexc.Bpaysep OTEUECTBEHHOE CBO0OOJIHO pacrpocTpaHsIeMoe
Google Chrome 3apyOexHoe CcBOOOIHO pacIpocTpaHsieMoe
Od¢ucHble NpUIOKEHHUS:
Microsoft Imagine (Visio, OneNote) 3apy0exHoe JIUIEH3HOHHOE
TeXstudio 3apy0exHoe cBOOOJTHO PACIPOCTPAHSIEMOE
Adobe Acrobat Reader 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe
IIporpammHoe o0ecneveHne Uisi IVIAHUPOBAHHUSI M YYeTa BPeMEHH:
Toggle app | 3apyOexHoe | CcBOOOIHO pacIpocTpaHsieMoe
CucreMbl ynpaBjieHHsI TPOEKTAMM:
Microsoft Imagine (Project) | sapyGesxuoe | nuuensnonHOe
Cucrtembl ynpapjieHus1 0a3aMHi JaHHBIX:
Microsoft Imagine (SQL Server) | sapyGexHoe | nmuuensnonHoe
Cucrtembl pesepBHOro konuposanus (backup):
Acronis Backup Advanced for HyperV | sapy6exHoe | nnnensuonHOE
CnpaBoYHO-IIPAaBOBBIE CHCTEMBI:
Koncynprantllimtoc: cipaBoyHO-TIpaBOBast OTEUECTBEHHOE JMLEH3UOHHOE
cucTeMa
CpencTBa AaHTHBMPYCHO#i 3aIUTHI:
Kaspersky Endpoint Security asst 6usneca OTEUECTBEHHOE JIMIIEH3HOHHOE

Cranpmapraeiii Russian Edition

Cpensl pa3padoTKm:

Visual Studio Code 3apy0exHOoe CcBOOOJTHO PACIIPOCTPAHIEMOE
Bash (Unix shell) 3apyOeKHOE CBOOOIHO PAaCIPOCTPAHAECMOE
Anaconda 3apyOexHoe CBOOOHO pacIpoCTpaHsIeMOe
Robotic Operating System 3apyOekHOe cBOOOJTHO pacIpOCTpaHsIeMOe
CopelliaSim 3apyOexHOoe cBOOOTHO pacpOCTpaHsIeMOe
Google Colaboratory 3apy0exKHOoe CcBOOOJTHO PACIIPOCTPAHSIEMOE

IMakeTbl MPOrpaMMHBIX CPEACTB M OMOJIHOTEK:
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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/

AutoPsy 3apyOekHOE CBOOOHO pacIpoCTpaHsIeMOe

Interactive Disassembler (IDA) 3apy0eIKHOE CcBOOOJIHO PACIIPOCTPAHIEMOE
CucrteMbl ynpasjieHHs1 0ubanorpapudeckoii mugopMmanueii:

Zotero | 3apyOexKHOE | CBOOOHO pacIpOCTpaHsIEMOe
CepBHCHI B CITYKOBI:

Bind 3apyOexkHOE CBOOOIHO pacIpOCTpaHsIeMOe
Docker 3apyOexxHOe CBOOOJIHO pacIpocTpaHsIeMoe

7. MetoanyecKue v OlleHOYHbIe MATEPHAJIbI
MeToauyeckue yKazaHus i 00y4aIOUIUXCS 10 OCBOEHUIO TUCHHILIMHBI (MOYJIs1)

B nporecce u3yuenus AucuuIUIMHbL (Moayinsa) «BpemeHHbIe palbl» B paMKax TEKYLIETo
KOHTPOJISI YCIIEBAEMOCTH HCIIOJIB3YIOTCS TaKWe BHABI y4eOHOH paboThl, Kak JICKIUH,
MPAKTUYECKHUE 3aHATUA, JOMAIIHHUE 3a/laHusl, TeCT, KOHTPOJbHAs paldoTa, a TakKe pa3InyHbIe
BUJIbI CAMOCTOSTEIBFHOM pa0OThl 00yYaIOIIUXCsl TI0 3aJaHHIO0 MTPEToIaBaTelis, HallpaBJICHHbBIC Ha
pa3BUTHE  HABBIKOB npoeccCHOHANBbHOM  JIEKCUKH, 3aKpeIuIeHHne MPaKTUYECKUX
PO ECCHOHAIBHBIX KOMIETEHIIUHN, TOOLIPEHIE UHUITUATHB.

Jlekyuss — CUCTEMaTHYeCKOEe, IIOCIIEIOBATEIbHOEC, MOHOJIOTUYECKOE  HM3II0KECHUE
IpernoaaBaTenaeM y4eOHOro MaTepHana, Kak paBuilo, TEOPETHYECKOTO XapaKTepa.

B mpouecce nekuuii peKOMEHIYETCS BECTH KOHCIEKT JIEKLIUI: KPaTKO M CXEMaTH4HO
(UKCUPOBaTH OCHOBHBIC HWIEH, BBIBOJBI M OOOOIICHUS JIEKIHHU; BBIIENATH BAaXKHBIC MBICIIH,
KJIIOYEBbIE CJIOBa U TepMUHBL.. Heo0X0onMMo OTMETUTh BONPOCHl WM MaTepuabl, KOTOpbIE
BBI3BIBAIOT 3aTPYIHEHHUsI, U MOIBITATHCSA HAWTHU OTBETHl B PEKOMEHJOBAHHOW JuTeparype. Ecin
pa3oOpaTbCsi B MaTepuane He YAaercs, clieAyeT cpOpMYIMpPOBaTh BONPOC M 3a7aTb €ro
IIpenoaaBaTesio Ha KOHCYJIbTAlUK WM BO BPEMsI CEMUHAPCKOTO (TPAKTUYECKOI0) 3aHATHSI.

Vuacmue 6 cemunape (npaxmuueckom 3ansmuu) — akTUBHast pab0OTa CTy/ICHTa Ha CEMUHApE,
€ro OTBEThI Ha BOIIPOCHI NIPENOAABATENS U YHaCTHE B JUCKYCCHUMU.

Jl71s ycIemHoro y4acTvsi B CEMUHApe CTYIEHTaM PEKOMEHAYETCS 3apaHee 03HAKOMUTHCS C
TeMON OOCYXXAEHHUs, NPOYNUTaTh HEOOXOJMMbIE MaTepuajbl U MOATOTOBUTH BOMPOCHL. BaxkHo
AKTHBHO CIIyLIaTh U BOBJIEKATHCS B IUCKYCCHIO, BBICKA3bIBasl CBOM MHEHHUS U apIyMEHTHPYS HX.
[Ipu oTBeTax Ha BOIPOCH MpPENOJABATENsl CTOUT OBITH YBEPEHHBIM, YETKHUM M JIOTUYHBIM,
ONUPASICh HA N3YYEHHBIN MaTepHrall. Takke MMOJE3HO MOAAECPKUBATH THAIIOT C OJHOKYPCHUKAMU,
4TOOBI 000TaTUTh 00CYXAEHUE U PACIIMPUTH CBOM 3HAHUS.

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

[Ipu pabore Haj MAOMANIHUMH 33JaHUSMHU BAKHO BHUMATEIBHO O3HAKOMHTHCS C
TpeOOBaHUSIMU U CPOKAaMHU BBITIOTHEHUsI. PekoMeHmyeTcsi pa30uBaTh 3aaHusl Ha ATaIlbl, YTOOBI
nu30exarh TMEeperpy3kd W Iydllle yCBOUTh Marepual. lcrmonb3oBaTh pa3iuyHbIE HUCTOYHHKHU
nH(popMaIuu, BKIIIOYasi Y4eOHUKU U OHJIAMH-PECYPCHI, IJIs1 00Jiee TIIyOOKOTO TTOHMMAaHUS TEMBI.

Tecm — ocobast ¢opma mpoBepku 3HaHUU. [IpoBogauTCs Mocine OCBOCHHsS OIHON WM
HECKOJIbKUX TEM U CBHJIETENbCTBYET O KaueCTBE MOHHMMAHUS OCHOBHBIX MOHSITHH H3y4aeMoro
MaTtepuana. TecToBble 3alaHus COCTABJIEHBI K KIIIOUYEBBIM IIOHATHUSM, OCHOBHBIM pa3elaM,
BaXHBIM TEPMUHOJIOTMYECKUM KaTErOpUsAM U3y4aeMOU TUCHUIUIMHBI (MOAYIIS).

JUi1 HOATOTOBKM K TeCTy HEOOXOAMMO 3HAaTh TEPMUHOJIOTMYECKHH armapaT JUCIUILTMHbBI
(MOmyJ1s1), TOHUMATh CMBICIT HAYYHBIX KaTETOPUN U YMETh UX UCOIb30BaTh B PO eCcCHOHaTbHON
JeKcuke. BrnajeHne NMOHATHIHBIM anmapaToM, BKJIIOYEHHBIM B TECTOBBIE 3a/laHUs, MO3BOJISIET
IpEnoJaBaTet0  ObICTPO  HPOBEPUTh  YPOBEHb  IMOHMMAHUS  CTYyJEHTAMU  BaXKHBIX
METOJ0JIOTUYECKUX KAaTETOPHil.

CopesHosanue — OpPraHU30BAaHHOE MEPOIPHUATHE, B paMKax KOTOPOTO YYaCTHUKH
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CONEPHUYAIOT JPYr C APYIOM JUIsl JOCTHXKEHHS OIPEACIICHHOW IENIH, AEMOHCTPUPYS CBOHU
HaBBIKM, 3HAHHSI WJIM CIOCOOHOCTH B 3a/IaHHOM 00JIaCTH.

B nporecce noAroToBKM K COPEBHOBAHUIO OIUPANTECH HA CIIEYIOLUIUE PEKOMEHAALNU:

1. Ilonnmanue 3aayM: BHMMATEIbHO M3YUUTE YCIOBUS COPEBHOBAHHUA M YETKO
OnpeeNuTe 3a/ady, KOTOPYI0 HEOOXOAMMO pemuTh. YOeAuTech, YTO Bbl MOHMMAETEe, KaKue
METPHUKHU OyIIyT UCTIONB30BATHCS IS OLICHKH BaIllUX PE3yJIbTaTOB.

2. Coop naHHBIX: O3HAKOMBTECh C MpPENOCTaBICHHBIM HaOopoMm naHHBIX. [IpoBemuTte
aHaJM3 JIAaHHBIX, BBIIBUTE MPOIYIIEHHBIC 3HAYEHUs1, BEIOPOCHI M IPYrHe OCOOCHHOCTH, KOTOPBIE
MOTYT HOBJIMSITh HA MOJIETb.

3. BbIOOp aiaropuTMOB: HCCIECAYHTE pa3iMyHbIE AITOPUTMBI MAIIMHHOTO OOYYECHHS,
NOAXOJAIIMe s Bamiei 3aaauu. HauHuTe ¢ mpoCTBIX MOJeNel, 3areM Iepexoaute K Oolee
CIIOKHBIM, €CJIM 3TO HEOOXOIMMO.

4. O0yuyeHne W BaJIMJAUMA: pa3feluTe JaHHbIE HA OOYYaIOU[yI0 U TECTOBYIO BBHIOOPKHU.
Hcnonp3yiiTe Kpocc-BaJIMJALMIO JJIs OLIEHKH KauecTBa MOJIENH U n30exkaHus nepeoOyueHusl.

5. OnTuMHu3anus runepnapaMeTpoB: DKCIIEPUMEHTHPYIHTE ¢ HACTPOUKAMH aJIrOPUTMOB,
JUISL HAXOKJICHHSI ONTUMAJIbHBIX THIIEpIIapaMeTPOB.

6. JlokyMeHTauusl ¥ Mpe3eHTAlUs: BEIUTE 3aliCH O CBOMX MOJXO0JaX, pe3yibTarax W
BbIBOJIaX. [1oAr0TOBBTE SICHYIO U CTPYKTYPUPOBAHHYIO IPE3EHTALNIO JJ1s1 (PUHAIBHOIO OTYETA.

7. O0paTHasi cBSI3b W YJy4llleHHe: T[IOCJIe TONYy4YEHHUS pe3yJlbTaTOB COPEBHOBAHMUS
MPOAHAIM3UPYHUTE OIIMOKM W HEAOCTATKH Bamie mojenu. Mcrnonp3yiTe 3TOT ONBIT s
YIIy4IlIEHUS] CBOMX HaBBIKOB B Oy IyIlieM

Camocmosmenvnas paboma — paboTa CTYIEHTOB, HANpaBJCHHAs Ha YIIIyOJEHHOE
W3YYEHHUE OTJIENbHBIX TEM U BOIIPOCOB YUYECOHON AUCIMILTUHBI (MOTYIs).

B miporiecce caMocTosITeNIbHOM PabOThI CTYIEHTHI B3aUMOACHCTBYIOT C PEKOMEHOBAaHHBIMHU
MaTepuaiaMy Mpu MUHUMAIILHOM yYacTHH MpenoiaBaTes. 3a1auu CTyJeHTa BKIIOYA0T padoTy
C KOHCIIEKTaMu JIKIu# (00paboTka TeKCTa), MOBTOPHOE M3yUeHUE YUeOHBIX MaTepHAJIOB TJIAHOB
U TE3UCOB OTBETOB, U3YyUEHHUE JOMOIHUTEIBHBIX TEM, BHIMOIHEHHE yU4eOHO-HUCCIIEeI0BATENbCKUX
3aJJaHUI U IPYTOE.

Cucrema oneHUBaHHA Pe3yJIbTATOB 00y4YeHHS IO JUCHHUIIHHE (MOAYJIIO)

Kpurepun nosy4yeHusi ypoBHSl ¥ OLleHHBAHUS c()OPMHUPOBAHHOCTH KOMIIETEHIMI 110
AUCHHILIMHE (MoayJ/110) «BpeMeHHbIE PAALD)

OueHuBaHue ypoBHS Y4€OHBIX JOCTH)KEHUH, OOy4arolmMXcs MO JUCIUIUIMHE (MOIYIIO),
OCYILIECTBIISIETCS B BUZAE TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH U IPOMEXKYTOUYHOM aTTeCTallUu.

IIpome:xyTouHasi arrecTalusi MO AMCUUIUIMHE (MOAYJIO) OCYUIECTBIsSETCS B (opme
3auema ¢ OWEHKOU, TPU HTOM TPOBOJUTCA OIIEHKA KOMIETEHUUH, CHOPMUPOBAHHBIX I10
JTUCIUIINHE.

Jlist olleHMBaHMS TEKYIIETO KOHTPOJS YCIEBAEMOCTH M IMPOMEKYTOYHON AaTTecTaluu
UCTIONB3YETCS JIecATUOAIIbHAS IIKalla OLIEHWBAHUSA, KOTOpash COOTHOCUTCS C TPaaUIIMOHHON
nATHOATUTPHON TITKAJION CIIEAYIOIINM 00pa3oMm:

Jecarubannbuas IlarubamnbHas Onenka 3a O0mas xapakTepUCTHKA pe3yJabTaTa
OlleHKAa OlleHKA 3ayer 00y4eHUs MO TMCHUTLINHE (MOTYJII0)

10 OTanaHO 3auTeHo CTyoeHT TOJMHOCTBHIO BJIAJCET 3HAHUSIMH,

9 OTIMYHO 3a4TeHo W3JI0KEHHBIMH B pabodell mporpamme, H

8 OTIMYHO 3a9TeHo rny6oko  ocMelcigeT — aucuuminHy.  OH

CaMOCTOATCIIBHO n JIOTHYCCKHU
MMoCJICA0BATCIIbHO OTBCYACT HA BCC BOIIPOCHI,

AKIICHTUPYSA BHUMAHUC Ha HanboJee BaXKHOM.
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JlecaTnboanabHas
OIleHKA

IIaTnéananLuasn
OILICHKA

Onenka 3a
3a4yer

OO0uas xapakTepucTUKa pe3yabTaTa
00yuyeHusl 1O JUCHUILIUHE (MOYJII0)

Ymeer aHaJM3UPOBATH, CpaBHHBATH,
KJIacCH(pUIMpPOBaTH, 000011aTh,
KOHKPETH3UpPOBATh M  CHUCTEMAaTHU3UPOBAThH
W3y4YCHHBIH MaTepuall, BBIIENSS KIIOYEBEHIC
MOMEHTBl W  YCTaHaBIHMBas  MPUIHHHO-
clefcTBEHHbIE CBs3U. YeTko ¢opmymnupyer
OTBETHI, YBEPEHHO HWHTEPIIPETUPYET
pe3yabTaThl aHaJIN30B u JOpyTUX
UCCIICIOBAHNH, a TaKKe pelacT CIOXHbBIE
3agaun. CTyJeHT XOPOIIO 3HAKOM C METOIAMH
HCCIICOBAHUA, HEOOXOIUMBIMH JUISE
MPAKTHYECKON  JEATEeNhbHOCTH, W  yMeEeT
CBSI3BIBATH TEeOopeTUIeCcKue ACTICKTHI
JUCIHUIUIMHBL (MOAYJA) C MPAaKTHUYECKUMHU
3a/Ja4aMH.

Xoporo

3auTeHo

Xoporo

3auTeHo

CryneHT o0najaeT 3HAHWAMHU MpeaMeTa
MOYTH B TMOJHOM o0ObeMe  paboueit
MPOTPaMMbl M CaMOCTOSITEIBHO, JIOTHUSCKH
MOCJICOBATEIbHO U BCECTOPOHHE OTBEUYACT
Ha BCE BOIPOCHI, aKICHTHPYsS BHUMaHHE Ha
Haunboliee 3HAYUMBIX MOMeHTax. OH ymeeT
aHaJIM3UPOBATh, CpaBHMBATb,
KJIACCU(UIMPOBATD, 0000111aTh,
KOHKPETH3UPOBaTh W CHCTEMAaTH3UPOBATh
W3YYCHHBIM  MaTepuall, BBIACIAS  €ro
KIIOYEBbIC  aCMEeKThl W yCTaHaBIHBas
MPUYUHHO-CJICJICTBCHHBIC CBSI3H.
®dopMynUpyeT CBOM  OTBETHI, YBEPEHHO
WHTEPNPETUPYET Pe3yabTAThl AHAIU30B U
JIpyTUX HCCIIEIOBAHUMN, a TaKkKe pelaer
CJIOKHBIC CUTyalMOHHbIC 3ajauu. CTyaeHT
XOPOIIO 3HAKOM C METOJaMHU HCCIICIOBaHUS,
HEOOXOIMMBIMU JUIS MPAKTUIESCKON
NEATENIbHOCTH, W YMEET  CBS3BIBaTh
TEOPETHUYECKHE  aCMeKThl IpeaMeTra ¢
MPAKTHYCCKUMH 33JauaMH.

YI[OBHCTBOPI/ITGHLHO

3auTeHo

YI[OBHCTBOPI/ITGHLHO

3auTeHo

CryneHT oOiiaaet 6a30BBIMU 3HAHUSIMH 110
MUACHUILINHE (MOJIYJNI0), HO HCIBITHIBACT
TPYJIHOCTH TIPU CAMOCTOSITEIILHBIX OTBETaX U
WCIIONIB3yeT HETOuHble (HopMynupoBkH. B
X0Jle OTBETOB OH JIOIyCKaeT OIIHOKH,
Kacaromuecss CyTtd  BompocoB. CTymeHT
CIoco0eH pemraTh TOJIBKO CaMble IPOCTHIC
3a7a4d W BIIAJIEET JIMIIb MUHHUMAIbHBIM
Ha0OPOM METO/IOB UCCIICAOBAHUS.

He cnan

He 3auteno

He cman

He 3auteno

CrymeHT He oBIaaen  o00s3aTeIbHBIM
MHUHUMYMOM 3HAaHHHA II0 MpEIMETy U He
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JecarudannpHas IlsaTuéannbHas Ouenka 3a OO0wmas xapakTepucTHKA pe3yJibTaTa
OLICHKA OLICHKA 3a4ger 0o0y4eHuUs IO TMCHUTUINHE (MOLYJIIO0)

1 He cnan He 3aureno MOXKET OTBCTUTHL Ha BOIIPOCHI, AAKC CCJIH
nmpernogaBarciib  3a1a€T  JOIMOJTHUTCIBHBIC

HaBOJISIIIINE BOTIPOCHI.

Hucnurnuna (Moyiib) « BpeMeHHbIe psiibl» OLIEHUBAECTCS CIEIYIOIUM 00pa3oM:

AKTHBHOCTH Bec Onucanmne

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

CopeBHOBaHUE 30% | MepomnpusiTie, B paMKax KOTOPOTO yYaCTHUKHU COTIEPHUYAIOT APYT C
JPYTOM ISl TOCTH)KEHHS ONPE/ICIICHHON 1IN, IEMOHCTPHUPYS CBOU
HaBBIKH, 3HAHM UM CLIOCOOHOCTH B 3aJaHHOM 001acTH

Tect 20% | Habop 3amaHuii 110 TeMe Ha IPOBEPKY 3HAHMIA

@opmyJia pacuéTa HTOrOBOI OLEHKH MO JUCHUILTHHE (MOAY 110) «BpeMeHHbIe psiabI»:
«0,5 x cpennee 3a nomanraue 3aaanus + 0,3 x copeBHOBanHmEe + 0,2 X 32 TECT».

Texymmii KOHTPOJIb ycIeBAeMOCTH 00y4aIIUXCS M0 JUCHUIIIHHE (MOAYJII0)
IIpuMepHbIe JOMALIHHE 3aJaHUS

JomamHee 3a1anue: BBenenue B aHAJIN3 BpEMEHHBIX PSAI0B

1. Onpenenute, 4TO TaKO€ BPEMEHHOH P/ UM MPUBEAUTE TPH NPUMEPA BPEMEHHBIX PSI0B
U3 pa3IMuHbIX 00NacTel.

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

3. Ilepeuncinure © KpaTKO ONMIIMTE HMHCTPYMEHTBI, MCIOJIb3yeMble JJIs aHalIu3a
BPEMEHHBIX PAIOB (HanmpuMmep, rpaduku, aBTOKOPPEIISLINS).

4. TlpoBenuTe aHaIM3 MPOCTOTO BPEMEHHOTO psAa, MPEICTABICHHOTO B BHJE TAOJHUIIBI
JTAHHBIX, C UCTOJIb30BaHUEM I'paUKOB (HanpuMep, THHEHHbIN rpaduk).

5. Ob6cynute, Kak BbIOOp MeTOAAa MPOTHO3UPOBAHUS MOXKET 3aBHCETh OT XapakTepa
BPEMEHHOTI'0 psijia.

I[OMallIHee 3aJlaHHuE: CraTucTudyeckne MOJA€C/IN MMPOrHO3UPOBAHUA BPEMECHHBIX PSA/10B

1. OnumuTe MOJENbh JKCIOHEHIIMATBLHOTO CIVIAKUBAaHUS W TPUBEIUTE TpuUMep €€
MIPUMEHEHUS.

2. PaCCMOTpI/ITe BpeMCHHOﬁ pAaA, KOTOpBIfI, 110 BallIcMy MHCHUIO, ABJISICTCSA CTALlMOHAPHBIM,
u 06’[)$ICHI/IT6, IMOYEMY BbI TaK CHUTACTC.

3. O0BsicHUTE pasHuny MCEXAY CTalUOHApHBIMM MW HECTAUOHAPHBIMHU BPEMCEHHBIMU
pAaaaMu, NpUBEAUTC MMIPUMCPHL.

4. I/I3y‘{I/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,
OIUIINUTE 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 IIPUBEANUTE IIPUMEPHI €€ 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 IPOTHO3UPOBAHUS BPEMEHHOTI'O Psijia: KaKue MPEUMYIIECTBA U HETIOCTATKH Y
KaXI0T0 U3 METOLOB?

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

5. O6CYI[I/IT6, KaK MOXHO YIY4YHIIUTb KadC€CTBO IIPOTHO3HUPOBAHHA BPEMCHHBIX PAOOB,
HCIIOJIB3YA MCTOABI MAILIMHHOT'O 06yT-IeHI/I$I, W NPpUBCANUTC ITPUMCPEI ITOAXOJ0B.

IIpumepHbIe 3a1aHUA 1JIS1 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 32 ONpPEAENICHHBINA EPUO BpEeMEHU
¢) 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 UCNOJb3YyeTcsl A BU3yaIu3alui BpeMeHHbIX PS/10B?
a) ['mcrorpamma
b) Jluneitnslit rpapuk
c¢) KpyroBas nuarpamma
d) Toueunslii rpaduk
4. Kaxkoii MeTo/1 aHAIM3a BPEeMEHHbIX PSI/I0B 03BOJIsIeT BHISIBUTH ABTOKOpPpeJsinuio?
a) ['padux Tpenga
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 3HAUYCHHSIMH BPEMEHHOTO PsiJIa 1 BpEMEHHBIMUA METKaMHU
d) CBs3b MeXly 3HaUEHUSIMU BPEMEHHOTO psiia U BHEITHUMHU (haKTOpamMu
6. Kakoii u3 cjeaylommx MeTo10B IPOrHO3HPOBAHUS SABJSETCS MPOCTHIM?
a) ARIMA
b) DkCOHEHIIMAIBEHOE CTIIaKUBAHKE
¢) Moaenu MammHHOTO 00yYeHHs
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d) JlekoMIio3uIHsi BpEMEHHBIX PSIOB

7. Kaxkoii u3 ciexyrommx (pakTopoB MO:KeT NMOBJHMATH HA BLIOOP MeTO/Aa
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

¢) Cnyualinbie 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 cjieayer NpeInpuHATH Nepea BLIOOPOM Mo/IeJIH 1Jisl IPOrHO3UPOBAHUA?
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) Meto/1, ICTIONB3YIOIINIA 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) Mopnenu mist HeCTallMOHAPHBIX PSIOB
3. Kakoii kpuTepuii HCIOJIb3yeTCH /51 ONpeaeeHUsi CTAIIHOHAPHOCTH BPEMEHHOT0
psipa?
a) Hannuue tpenaa
b) KoncranTa cpenHero 3HaYeHHS U AUCTIEPCUN
c¢) Ce3oHHBIE KONEOAHUS
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 MOCJIe JeKOMIIO3HIIMU 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 sKkcrOHEHIMAIBHOE CTIaKUBaHUE

b) JIBOMHOE SKCIIOHECHIIUAIBLHOE CTIaKHUBAHNC

c¢) TpoitHoe KCIIOHEHIIMAIBHOE CIIIAKUBaAHUE

d) MynbTUIUIMKATUBHOE CTIIQKUBAHUE

7. Kakoii u3 ciie1ylommx MeTo/10B N03BOJISIeT YYUTHIBATH CE30HHOCTH B BpeMEeHHBIX
panax?

a) Mogens ARIMA

b) Mojenb 3KCIIOHEHITUATBHOTO CTIIaXKUBAHUS

¢) JlexoMmo3uIIHs BpEMEHHBIX PSIIOB

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 (aBTOKOppeasiinOHHAS (PYHKIH)?

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 1JIs1 COPEBHOBAHMS

CopeBHoBanmue: "[Iporno3upoBanne BpeMeHHbIX PSAJI0B ¢ IOMOIIbIO METO10B
MAIIMHHOIO 00y4yeHus"

Tema: PazpaboTka 3¢ (eKTUBHBIX MOJENIEeH NPOTHO3UPOBAHUS BPEMEHHBIX PSIOB C
UCITOJIb30BAaHUEM PA3JIMYHBIX AJITOPUTMOB MAIIMHHOTO OOY4YEHMs, BKIIIOYAsl PErpecCHOHHbIE
MOJIEITH, IEPEBbs PEIICHUH 1 aHCaMOJIH.

3aoanusa:

1. 3apaua 1: PazpaboraiiTe Mo/€lb BPEMEHHOTO Psiia, UCIIONIB3Ys JTUHEHHYIO PETPECCHIO,
JUIs TIPOTHO3UPOBAHMS 3HAYCHMH HA OCHOBE HMCTOPUYECKHX MJaHHBIX. Mcmomb3yiite Habop
JAHHBIX, COAEpKallui BPEMEHHbIE METKH W COOTBETCTBYIOLIME 3HAYEHHUs, HANpPUMEp, s
POTHO3UPOBAHUS IPOIAXK, TEMIIEPATyphl WK Tpaduka Ha caifTe.
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2. 3apaya 2: Co3maiiTe MoJenb BPEMEHHOTO psifa, HWCIOJIB3Ysl METOJA TPaJueHTHOTO
OycTuHra, /Uisl yay4dllleHuss TOUHOCTH TPOTrHO3MPOBAHUS 110 CPABHEHUIO C MOJIEIIBIO U3 3a7auu 1.
OOparuTe BHHMaHHE Ha BBIOOp THIEPIApaMETPOB W HCIIOJIB30BAHHE KPOCC-BATMIANMH IS
OIITHUMH3AIUU MOJICIIH.

3. 3agaua 3: [IpoBenute aHanu3 omuoOOK obenx moxenel (u3 3amad 1 u 2). OneHure ux
MIPOU3BOUTENLHOCTH 110 MeTpukaM MAE (cpennsst abconrotHas ommbka) 1 RMSE (kopens u3
CpemHer KBaapaTuyHOM ommOku). Omnpemenure, Kakas MOJEIb JIEMOHCTPUPYET HAWIYYIINE
pe3yibTaThl U IOYEMY.

4. 3anaua 4: VccienyiiTe BIMsHUE Pa3IMYHBIX (DAKTOPOB, TAKUX KaK HATHYUE CE30HHOCTH
U TPEH]Ia, Ha TOYHOCTh NMporHo3upoBanus. [loctpoiite rpaduku, AeMOHCTPUPYIOLTUE PE3YIbTATHI,
Y TIPOAHATIM3UPYITE, KaK OHU BIUSAIOT Ha BaIly MOJCIIb.

Kpumepuu oyenku:

1. TounocTs nporHo3upoBaHus: OeHKa TOYHOCTH Mojeneli 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. Buzyanuzanusi panabix: KauecTBo Bu3yanu3allMi JaHHBIX U Pe3y/IbTAaTOB, BKIIOYAs
rpaduKu BpEMEHHBIX PSAOB, JUArPaMMBbI OIIMOOK M APYTHUe BU3YalbHBIC JJIEMEHTBI, KOTOPHIC
MOMOTAIOT MOHATH PE3YyIbTATHI.

4. KayectBo oT4yera: OnieHKa SCHOCTHU U CTPYKTYPUPOBAaHHOCTH OTYE€Ta, BKJIIOYAS
OMKCAaHWE METOJIOB, aHAIM3 Pe3ylbTaTOB W BbIBOAbL. Ocob0oe BHHMAaHHE YAETSETCS 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 aTTeCTalMy 1Mo ATMCHUMIIJIMHE (MO}IyJIlO)

Ne 3ananue OtBeTt Kommnerenuus
n/n
1. Kak Ha3biBaeTcs (hyHIaMEHTaIbHOE CBOMCTBO 0 OIIK-1

BPEMEHHOTO psijia, 03HAYaIoIIee, YTO ero
CTaTHCTUYECKHE CBOICTBa (CpeHee, AUCTIepCcHs) He
MEHSIOTCSI BO BpEMEHH?

a) Tpenn

6) CraumoHapHOCTh

B) Ce30HHOCTH

r) ABTOKOppESIIUs

2. K xaxomy tumy mozeneit (ARIMA) oTHOCHTCS B OIIK-4
KOMITOHEHTA, KOTOpasi MOJISIUPYET CBS3b TEKYILIETO
3HA4YEHUS P C MPEIbIAYIINMH 3HAaYeHUSIMH OITHOO0K
nporuosa?

a) AR (Autoregressive)

0) I (Integrated)

B) MA (Moving Average)

r) S (Seasonal)

3. ApXuTEKTypa KaKkoil ceTH, N3Ha4alIbHO pa3padoTaHHas 0 OIIK-6
[T 00pabOTKH MOCIEI0BATENFHOCTEH, cTala OAHOM 13
NEPBHIX U HanOoJsIee TOMYIISAPHBIX AJIS
MIPOTHO3WPOBAHHUS BPEMEHHBIX PAIOB?

a) Ceéprounas Helipornast ceTb (CNN)

0) Pexyppentras netiponHas ceth (RNN)

B) [lonmHOCBs3HAs HeliponHas ceTh (Dense)

r) Tpanchopmep (Transformer)
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4. Kak HaspiBaeTcst rpaduk, KOTOPBIH 0oTOOpaxaeT | ABTOKOPPEISIIHO OIIK-1
KOPPEJLILMI0 MEXAY 3HAUCHHUSMH Psiia U €To JIATOBBIMM |  HHast QyHKUIUS
(CIBUHYTBIMH BO BpEMCHH) KOMMSMHU U SBISETCS (AKD)

KJIIOYEBBIM  MHCTPYMEHTOM  JUIsl  WACHTH(HUKALUH
mogenei?

5. Kak Ha3biBaeTcs momyssipHblii Meton aekommosuitiu | STL (Seasonal- OIIK-4
BPEMEHHOTO psia Ha TPEHA, CE30HHOCTh M OCTaTOK, Trend
KOTOPBIH UCTIOJIB3YET CKOJB3SIIIUE CPEaHIE? decomposition

using Loess) um
Classical
Decomposition

6. Kakoii aHcamOiieBbIii anroputM MarmHHOTO o0yvenus, | Gradient Boosting OIIK-6
OCHOBAHHBIN Ha JEPEBBIX PEINEHMIA, yacTo mokaseBaer | (e.g., XGBoost,

BBICOKYIO 3((EKTHBHOCTh B 3aJjadyax MPOTHO3MPOBAHUS LightGBM,
TaOJIMYHBIX JAHHBIX, BKIOUYasi BDEMEHHBIE PsIbI? CatBoost)

7. Kakoii koadpdumnment n3mepsier cuity u HampasieHue |  Kosddunment OIIK-1
JUHEHHOM  CBA3M  MEXAYy JOBYMS  CIy4alHBIMHU KOppesLuu
BEITMYMHAMH, HAPUMEP, MKy 3HAUCHHEM psAJa U €0 (ITupcona)
jarom?

8. Kak nazsiBaetcs pacmmpernne monenun ARIMA, kotopoe SARIMA OIIK-4
SBHBIM OO0pa3oM BKJIOYAeT B ce0S KOMIOHEHTY st
MOJIETTMPOBAHMS CE30HHOCTH?

9. Kak Ha3pIBaeTCsl KIHOYEBOM MEXaHU3M B apXUTEKTYype Mexanuzm OIIK-6
TpaHchopMep, MO3BOJIOLINN MOAENH yIENATh pa3Hoe BHUMAaHUS
BHUMaHUE Pa3IUYHBIM 4acTaM BXOTHOMU (Attention
MI0CJIeJOBATEILHOCTH IPU MPOTHO3UPOBAHUU? Mechanism)

10. Kak HaspIBaeTcs mporecc CO3MaHUsl TPU3HAKOB IS Feature IK-3
MOJENIM MAIIMHHOIO OOydYeHHs Ha OCHOBE JIarOBBIX Engineering
3HAYCHUU BPEMEHHOTO psina? (Coznmanue

MIPU3HAKOB) WIIH
JlarupoBanue
(Lagged Features)

11. Kak HaspiBaeTcd MeTOA TMPOBEPKH THUIOTE3BI O Tect Jluxu- [K-3
CTaIlIOHAPHOCTH BPEMEHHOTO psiia, OCHOBaHHBIA Ha | @ymnepa (ADF
pErpECCUOHHOM YpaBHEHUU? test)

12. Kakoit Tunm RNN-sueiiku Obln pa3paboTaH A pelieHust LSTM (Long [K-3
MPOOJIEMBI 3aTyXaIOIIEr0 TPaJeHTa M JIOJITOCPOYHBIC Short-Term
3aBHCUMOCTH B IaHHBIX? Memory)
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