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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouas mnporpamma jaucuMIUIMHBL (MOAyJsl) «BpeMeHHble psAIbpl» COCTaBleHAa B
COOTBETCTBUHM C (ellepalbHbIM TI'OCYyJapCTBEHHBIM O0pa30BaTEIbHBIM CTAHJAPTOM BBICIIErO
oOpa3oBanus — OakanaBpuar no HanpasiaeHuto 02.03.01 «MaremMaTuka U KOMIBIOTEPHBIC HAYKH,
npopmwis «MaTteMaTHKa U KOMIIbIOTEPHBIE HAyKH», YTBEPXKACHHBIH IpuKa3oM MuHucTepcTBa
HayYKH ¥ BbIciero oopaszoBanus Poccuiickoit @enepanuu Ne 807 ot 23.08.2017 roxa.

N3yuenune aucuuiuinHel (Moayiisi) «BpemeHHble paasi» oOecrieuuBaeT (yHIaMEHTalbHbIE
3HAHUS U HABBIKY aHAJIHM3a JUHAMUYECKUX JaHHBIX, YTO BXKHO JJISl pa3pabOTKH MaTeMaTHUECKUX
MoJiesiell 1 aJITOPUTMOB IPOTHO3MPOBAHUSA. DTO CIIOCOOCTBYET PEILCHHUIO NMPUKIAJHBIX 33a]a4 B
oOiacti 00pabOTKH AAHHBIX, MAIIMHHOTO OOYYEHHUSI U MCKYCCTBEHHOTO MHTEJUIEKTA, PACUIHPS
BO3MOYKHOCTH CIELIMAIMCTOB B MAaTEMATUKE U KOMIIBIOTEPHBIX HayKax.

MecTo JTUCUMIIIIMHBI (MOIYJIS) B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl

Hacrosimas nucnumniHa (MOIyJb) BKIIOYCHA B YISOHBIH IJ1aH 1O MPOTrpaMMe TOITOTOBKU
OakanaBpuata no HampasieHuto 02.03.01 «MaremaTuka U KOMIBIOTEPHBIE HAyKH», MPOodUib
«MareMaTnka ¥ KOMIIBIOTEPHBIC HAYKW» U BXOJUT B BApUATUBHYIO YacTh bioka 1 popmupyemyro
Y4aCTHHUKaMU 00pa30BaTEIbHBIX OTHOLIEHUHN KaK AUCIIUIUIMHA 110 BEIOOPY.

Huctunnuua (Moayns) uzydaercs Ha 3 win 4 Kypce B 5, 6, 7 unu 8 cemecTpe Ha BBIOOD.
JlocTynHa K M3YYEHHIO TOCJE YCICHIHOTO OCBOCHHUS TUCHHUILUTMHBI (MOAYNs) «MarmHHOe
oOydeHue».

Heab n3yyeHust 1M CHUITHHBI (MOAYJIS1): OCBOCHHE METO/I0B AHAJIN3a U IPOTHO3UPOBAHUS
BPEMCHHBIX HOCJICIIOB&TCJIBHOCTCﬁ AAHHBIX, YTO IIO3BOJIICT BBIABJIATL 3aKOHOMEPHOCTHU H
TEHJICHLUU BO BPEMEHHBIX U3MEHEHUSX.

3agaum u3y4yeHus TUCHUILIMHBI (MOYJIs1):

— OCBOHUTBH OCHOBHBIC CTATUCTUYCCKUC ITIOAXOAbI, 0COOEHHOCTH UCIIOIL30BaHUS Pa3INYHBIX
METO/OB JIJISl PELICHMS 33]]a4 IPOTHO3UPOBAHKS BPEMEHHBIX PSIOB;

— TMPOBOAMTH aHAJM3 U MPEeI0OPaOdOTKY JaHHBIX BPEMEHHBIX PS/I0B, TAKKE aHAIN3UPOBATh
HAYYHO-TEXHHUYECKYIO0 MH(POPMAIIMIO U TIPE3EHTOBAThH PE3yIbTaThI;

— HAy4UThCS COOMpaTh M TMOATOTABIMBATH JAHHBIE BPEMEHHBIX DPSIIOB, IJIAHUPOBATH U
BBITIOJIHATH pa60Ty IO MPOTrHO3UPOBAHUIO COLUATIBHO-3KOHOMHWYCCKHUX ITPOLICCCOB U IMPE3CHTOBATH
pe3ybTaThI.

B pe3ysibTare ocBOeHUs1 JUCHUILIUHBI (MOIYJIs1) 00y4aIOIMIiCSl T0JIZKEeH

3Hamo:

— OCHOBHBIE CTaTUCTUYECKHUE MMOIXOBbI ISl IPOTHO3UPOBAHKS BPEMEHHBIX PSIOB;

— 0COOEHHOCTH UCHOJB30BAaHUS METOJ0B MAIIMHHOTO OOYYEHHUS AJIs pelICHHs 3a/adyu
IMPOTrHO3MPOBAaHNA BPEMCHHBIX PSI0B;

— 0COOEHHOCTH UCIOJIb30BAaHUS METOJIOB ITPOTHO3UPOBAHUS B PA3JIMUHBIX OMOIHOTEKAX,
peaM30BaHHBIX Ha s3bIKE python.

ymembp:

— TMPOBOJUTH NEPBUUHBIN aHAINU3 U NMPEA0OPaOOTKY UCXOAHBIX JaHHBIX;

— peanu3oBaTh Ha s3bIKe python wH3yYeHHBIE TMOAXOABI K PEIICHUIO 3a/a4yd
IMPOTrHO3NPOBAHNA BPEMCHHBIX PSAI0B,

— OLCHHUTH KAa4C€CTBO PCAIM30BAHHBIX Moneneﬁ n BI)I6paTB J'Iy‘IHII/II\/'I moaxoa K p€uICHUI0
3a7a4u;

— MPOBECTH MPE3EHTALUIO NTOJTYYEHHBIX PE3YIIbTATOB;

— OCYIIECTBJIATH COOp, aHAIM3 HAyYHO-TEXHUYECKOW MH(POpPMAIUU, OTE€UECTBEHHOTO U
3apyOEKHOTO OMBITA 110 TEMATHUKE MCCIICTOBAHUS.

enademp:

— HaBBIKaMH cOOpa ¥ MPeABAPUTEIHHON MOTOTOBKHU JaHHBIX BPEMEHHOTO PsIlia;

— METOJaMU ITPOTHO3UPOBAHUS BPEMEHHBIX PSIOB;
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— HaBBIKAMHU TUIAHUPOBAHMS U BBIOJHEHUS PaOOTHI IO MPOTHO3HMPOBAHUIO COLUAIIBHO-
HYKOHOMUYECKUX IIPOLECCOB, IPE3EHTALUNA U UHTEPIIPETALMH [10Jy4YEHHBIX PE3YyIbTaTOB.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerennuu, ¢opmupyembie B pe3ylbTaTe OCBOSHHS IUCHUILIMHBI (MOIYJsS) IpH
IIPOBE/ICHUH Y4EOHBIX 3aHATUH B (hOpMe KOHTAKTHOM paboThl 00yUarOIMXCs € eJarornuecKuMu
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHONU PabOThI 00yUYarOIINXCA:

Komnerenuus

Conep:xkanue KOMIEeTEHIIUH

Nuauxkarop
KOMIIETeHIIN U

IlepeyeHpb MIAHMPYEMBIX
pe3yJbTaTOB 00y4eHus Mo
JucHMIIMHE (MOTYJIIO)

YK-1.

Crioco0eH oCyIIeCTBIIATh
MIOUCK, KPUTHYECKHI aHATH3 U
cHHTe3 HH(pOopMaITuHy,
MPUMEHSITh CHCTEMHBIH
TIOJTXOJT JIJISl pEeIICHHUS
MIOCTaBJICHHBIX 33124

YK-1.1.

3HaEeT METO/IbI MOMCKA U aHAJIN3a
nH(popMaIuu B 001aCTH pa3padOTKH,
OCHOBHBI€ TTPUHIIUIIEI KPUTHYECKOH
OIICHKH MCTOYHUKOB MH()OPMAIIUU U
WX PEJIEBAaHTHOCTH.

YK-1.2.

YMeeT KpUTHYECKN OLICHUBATH
WUCTOYHUKHU HH(OpMALINHU U
CHUHTE3UpPOBATh JIaHHBIE U3
Pa3IYHBIX HICTOYHUKOB IS
pelIeHns 3aad, IpUMEHSTh
CHUCTEMHBIH MOAX0] K aHATIN3y U
PELICHHUIO KOMIIIEKCHBIX PO0JIeM

YK-1.3.

NmeeT npakTudeckuii ombIT paboThI
C COBPEMEHHBIMU MHCTPYMEHTaMH H
TEXHOJIOTHSIMU /17151 00pabOTKH
nHpopMaIuu, GOpMyINPOBAHUH H
CTPYKTYPUPOBAHHH 3a/1a4 Ha OCHOBE
noJy4eHHoH nH(opMamu

YK-2.

CriocobeH onpeaensiTe Kpyr
3a/1a4 B paMKax MOCTaBJIECHHOM
LENI 1 BEIOUPATh
ONITUMAJIbHBIE CIOCOOBI MX
peLIeHUs, HCXOAS U3
JEHCTBYIONINX MPaBOBBIX
HOPM, UMEIOLIUXCSI PECYPCOB
Y OrpaHUYECHHI

YK-2.1.

3HaeT NeUCTBYIONINE TPABOBHIC
HOPMBI, PETYTHPYIOIINE
JIEATSIILHOCTD B 00J1aCTU PELICHHUS
3a7a4, OCHOBHBIE METO/LI M TIOIXOIbI
K OMPEJICIICHHIO KpyTa 33134

YK-2.2.

YMeeT onpenensaTs Kpyr 3a1a4 B
pamMKax IMoCTaBJIEHHOM 1INy,
BBIOMPATH ONTUMAITBHBIE CIIOCOOBI
pelIeHns 3a1a4, YU ThIBast
MMEIOIINECS PECYPCHI U
OTpaHHYEHU

YK-2.3.

Nwmeer mpakTuyecKuid OnbIT
MIPUMEHEHUS 3HAHWUI O TPaBOBBIX
HOpMax U pecypcax B pealbHbIX
CUTYyalusxX, pa3paboTKu U
peanu3anuu perieHnii B
COOTBETCTBHUH C YCTAHOBJICHHBIMU
OTpaHUYCHUSIMU

OIIK-1.

Cnoco0eH HaXOIUTh,
(GopMyIHMpoBaTh U permarb
aKTyaJibHbIC ¥ 3HAYUMBbIC
MPOOIJIEMBI TPUKIATHON U
KOMITBIOTEPHON MaTeMaTUKH

OIIK-1.1.

3HaeT OCHOBHBIE METOIbI U HOAXOIBI
K PEIICHUIO 3a/1a4 MPUKIATHON U
KOMHLIOTepHOfI MaTC€MaTHKH,
BKJTFOYast alTOPUTMEI,
MaTeMaTHYECKOe MOJICTTUPOBAHKE U
TeOpI/IIO OIITUMU3AIINH, a TaKKEC
COBpeMeHHLIe I/IHCprMeHTBI nu
TEXHOJIOTHH, UCIIOJIb3yEeMbIE B 3TOM
obiact

OIIK-1.2.

YMeer aHanu3upoBaTh U
(dhopMyIUpOBaTh MaTEMaTHUECKUE
3aJ1a4M, IPUMEHSATh
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COOTBETCTBYIOIIUE METOJIBI U
ANTOPUTMBI JIJISI UX PEUICHUS, a
TaK)Ke UHTePIPETUPOBATH U
MPEJICTABIATh PE3YJIbTATHI B
MTOHSITHOM M AOCTYIHOH hopme

OIIK-1.3. Nmeet mpakTHYECKUH OTBIT PabOTHI
HaJl IPOEKTaMH WIH
UCCIIEIOBAaHUSAME B 001aCTH
MPUKJIAHON U KOMIIBIOTEPHOU
MaTEMAaTHKH, BKJIIOYas ydacTHe B
KOHKYpCax, OMMMITHAAaX WIN
HAyYHBIX MMyOJTUKAIUIX, T1e ObUH
peLIeHBI aKTyalbHbIC U 3HAYNMBbIC
3a1auu
[K-1. Criocoben popmynrpoBath IK-1.1. 3HaeT METOBI ¥ MOAXOIBI K
3a7a4M C MaTeMaTHYECKOM (bopMyIHpOBaHUIO 3a7a, a TAKKE
TOYHOCTBIO, 00OCHOBEHIBATH OCHOBHBIE MTPUHIIUTIBI
YTBEPKICHUS CTPOTO H MaTeMaTHYECKOTO JI0Ka3aTenbCTBa H
aHAIN3UPOBATH MOJTYYCHHBIE aHaJIM3a Pe3yIbTaToB.
pe3ynbTaThl B 001aCTH [K-1.2. ‘YMeeT KOppPEKTHO CTaBUTh U
MaTeMaTHKH U (opMynupoBaTh MaTeMaTHYECKHE
KOMITBIOTEPHBIX HaYK 3aJauu, IPUMEHSTh CTPOTHE METOJIBI
JIOKa3aTeIbCTBA ¥ AaHATM3UPOBATH
HOJTyYSHHBIC PE3YJIBTATHI.
IK-1.3. Hmeer ombIT paboThI ¢ 331a4aMU B
001acTH MaTeMaTHKH U
KOMITBIOTEPHBIX HayK, BKIIIOYAst
MPUMEHEHUE MaTeMaTHUECKIX
METOOB JIJIsl PELICHUS
PaKTHYECKUX 3a/1a4
[K-2. CriocoOeH pemath THIIOBbIE I1K-2.1. 3HaeT OCHOBBI HH)OPMALIMOHHON U
3a71a4¥ MpoeCcCUOHATBHON oubnuorpaduveckon KyabTypsbl, a
JeSITeIbHOCTH B 00JIaCTH TaKXe MPUHIUITB HHPOPMAITHOHHOH
pa3pabOTKH, ONHpPasch HA 0€30MacHOCTH U TPUMEHEHUS
WHQOPMAITMOHHYIO 1 UHPOPMAITMOHHO-
oubrorpaduIecKyro KOMMYHHUKAIIMOHHBIX TEXHOJIOTUN B
KyJIbTYpPY, UCTIONIB3Ys npodeccHOHAIBHOM AeSTEIbHOCTH
MH()OPMAIIIOHHO- [K-2.2. Ymeer 3¢ (heKTUBHO HCIIONB30BAThH
KOMMYHHKAIIHOHHBIE UHPOPMAIMOHHO-
TEXHOJIOTHH U YUUTHIBAS KOMMYHHKAIIMOHHBIE TEXHOJIOTUH
OCHOBHBIE TPEOOBAHUS JUISL pEILICHUsI CTaHAaPTHBIX 3a1a4
UHQOPMAaITMOHHOH npodecCHOHAILHON IeATEHHOCTH,
Oe3omacHocTH YUUTBIBas TPeOOBaHUSI
nHGOPMAITMOHHON 0€301MacCHOCTH
[K-2.3. NmeeT onbIT paboThI €

WHPOPMAITMOHHBIMH PECypcaMu 1
TEXHOJIOTHSIMH B 001acTH
pa3paboTKH, BKIIOYask COOI0AEHUE
HOPM MH(POPMAITMOHHON
Oe3onacHocTH
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3. TemaTu4yeckuii mjian

Nen/ TpynoeMKocTh, akageMu4YecKHe Yachl
n Ounas ghopma
HanmenoBanue AyaurtopHas padora TKY .
pazaesa U CHUTILTHHbI Jlekuun | Cemunap Camocrosn S::g;::ﬁ:
(Monys) (mpaktn | KoHTpoab | TeabHas yCleBAEMOCTH)
YecKue padora
3aHSATHA)
1 Beenenne B ananus 4 8 12 Jomariame
BPEMCHHBIX PSJIOB 3aJlaHusl
2 CraTuctuueckue 8 16 26 Jomaraue
MOZIEITH 3aTaHAS
MTPOTHO3UPOBAHUS
BPEMEHHBIX PSJIOB
3 MerToap! MAIIMHHOTO 8 16 26 Jomarirame
o0ydeHUs ISt 3aJIaHus
TaOJNYHBIX JAHHBIX U
WX IPUMCHCHUS JJIs
3a1a9u
MIPOTHO3MPOBAHHUS
4 [Iporno3suposanue 6 12 20 Jomamraue
BPEMEHHBIX PSIOB C 3aTaHHS
[IOMOILBI0 HEUPOHHBIX
cerei
5 Bompocsr 4 8 12 Jomamaue
MIPAKTHIECKOTO 3aTaHHS
MpUMEHEHHUS MoJieNiel
IK3amen 4
Hmozo: 30 60 4 96
Obvem oucyunaunt (Mooyns) 190
(6 ak. u.)
Ob6vem Ooucyunaunvt (M00yns) 5
(8 3au. eo.)
4. CopepxxaHue TUCHUILIHHBI (MOTYJI5)
Nen/m HanmenoBaHnue pasgea ConepxaHue TUCHUNIHHBI (MOYJIs) IO TeMaM
AUCIHUNJIMHBI (MOYJIs1)
1 BBenenue B aHaM3 BpeMeHHBIX | BBeJeHMe B TeMaTHKY aHalln3a BPEMEHHBIX PSIJIOB
psaoB WHcTpyMeHTapwii Ui penieHust 3a1a4u IPOTrHO3UPOBAHUS
2 Cratuctuueckue MoJelu Mojenu S5KCIOHEHITHATBHOTO CIITaKUBAHMS
MIPOrHO3UPOBAHHUS BPEMEHHBIX Mojienu /i CTallMOHAPHBIX BPEMEHHBIX PSAI0B
pAI0B Mojienu /i CTallMOHAPHBIX BPEMEHHBIX PSAI0B
MeTo 16l JEKOMITO3UIIH BPEMEHHBIX PSJIOB
3 MeTo/1bI MAIIIMHHOTO O00Y4eHUS Perpeccuonnsie monenu
JUUIS1 TAOJTMYHBIX TaHHBIX U UX [TporHo3upoBaHue CIIOKHBIX BPEMEHHBIX PSIIOB
MPUMEHEHUS JIJIs 3a7a491 [IpuMeHeHne METOI0B MAIIMHHOTO 00yUYEHHS
MIPOTHO3UPOBAHUS [IpakTHyueckoe NMpUMEHEHUE MOIeIei
4 [IporHo3upoBaHre BPeMEHHBIX [Iporuo3upoBaHre BPEMEHHBIX PSIOB C TOMOIIBIO HEHPOHHBIX CETeH
PSAI0B C TIOMOIIBIO HEHPOHHBIX [Iporuo3upoBaHre BPEMEHHBIX PSIOB C MTOMOIIBIO TpaHCc(HOPMEPOB
cereit DyHIaMeHTaIbHBIE MOJCIH JIUISl BPEMEHHBIX PSJIOB
5 Bormpocsr mpakTrueckoro 0030p COPEeBHOBAaHUH 110 IPOTHO3UPOBAHUIO BPEMEHHBIX PSI0B
MPUMEHEHUS MOJIeNICH O0CyX/IeHHE PAKTHYECKUX 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-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 JOCTYNl K COBPEMEHHBIM MpOo(ecCHOHATBHBIM 0azaM
JAHHBIX U MH(OPMALMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

Ocnosnas numepamypa:
1. I'py3nes, A. B. [Iporno3upoBanne BpeMEHHBIX ps0oB ¢ moMolbio Facebook Prophet,
ETNA, sktime wu Linkedln Greykite : cTpouM, HacTpamBaem, YiIydilaeM MOJICIH

MIPOTHO3UPOBAHUS BPEMEHHBIX DPSIIOB C MOMOIIBIO CIEUUATbHBIX OMOIMOTEK : MPAKTHUECKOE
pykoBojacTBo / A. B. I'py3nes. — Mocksa : JIMK IlIpecc, 2023. - 782 ¢. — ISBN 978-5-93700-212-
9. - Tekcr : anektponnbiit. - URL: https://znanium.ru/catalog/product/2204240.

2. IMonkopsiToBa, O. A. AHaIM3 BPEMEHHBIX PSAIOB : yueOHOe Tocoome mist By3oB / O. A.
[ToakopsiToBa, M. B. CokonoB. — 2-¢ u3., nepepad. u gon. — Mocksa : M3gatensctBo FOpaiir,
2025. — 225 c¢. — (Boicmiee obOpazoBanme). — ISBN 978-5-534-19441-8. — Tekct
anekTpoHHbIW  //  OOpasoBarenpHas  miatdpopma  HOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/556470.

3. Xaitnaman, P. IlporHosupoBanue: npuHIMIBI W mnpaktuka / P. Xakanman, /Jl.
Aranacomynoc. - Mocksa : JIMK Ilpece, 2023. - 459 c. - ISBN 978-5-93700-151-1. - Tekcr :
anekTponHbii. - URL: https://znanium.ru/catalog/product/2150539.

4. Metonbl MOJICTMPOBAHUS W TMPOTHO3UPOBAHUS CTAlMOHAPHBIX BPEMEHHBIX PSAOB :
yuebHoe nocobue / B. U. Bacauuna, E. H. Kopueituenko, A. I'. Pennep [u ap.] - OpenOypr :
OpenOyprckuil rocynapcTBeHHbI yHuBepceuret, 2023. - 202 c. - ISBN 978-5-7410-3019-6. -
Tekcr : anmextponHsIit. - URL: https://znanium.ru/catalog/product/2164227.

Jlononnumensnaa numepamypa:

1. Mactunikmii C. O. AHanmu3 BpeMeHHBIX psgoB ¢ momompeio R. 2020. — URL:
https://ranalytics.github.io/tsa-with-r/.

2. MoakopeitoBa O. A. ¥**AHanu3 BpeMEHHBIX psIOB: y4yeOHoe mocobue s By30B /
O. A. TToakopsiToBa, M. B. CokomnoB. — 2-¢ u3j., iepepad. u mom. — Mocksa : 3narenbcTBo
FOpaiit, 2024. — 267 c. — (Bricuiee o6paszoBanue). — ISBN 978-5-534-02556-9. — Texkcr
AJIEKTPOHHBIN /l O6pazoBaTenbpHas matdopma Opaiit [caiit]. —
URL: https://www.urait.ru/bcode/536502.

6. MaTepuanbHO-TEXHHYECKOe 00ecreyeHne

VYHUBEpCUTET pacmojaraeT MaTepHallbHO-TEXHUYECKOH 0a30if, COOTBETCTBYIOLICH
JENCTBYIOIIMM MPOTUBOIIOKAPHBIM IIPaBUJIaM U HOpMaM U oOecreunBarolel MpoBeIeHne BCeX
BUJOB JUCUUIUIMHAPHOW M MEXIUCIUIUIMHAPHON TOATOTOBKH, IMPAKTUYECKOW M Hay4dHO-
HCCJIEIOBATENBCKOM paboT 00ydaromuxcs, MPeayCMOTPEHHBIX Y4EOHBIM MJIAHOM.

[Tomerienust, KOTOpPbIE MPEICTABIISAIOT CO00 yueOHbIE ayAUTOPUH JJIsl TPOBEICHUS 3aHATHHA
JEKIMOHHOTO THMA, 3aHATHM CEeMUHApCKOro (MPakTUYeCKOro) THIA, TPYIINOBBIX U
WH/IMBUYaJIbHBIX KOHCYJIbTAIUH, TEKYIIEro KOHTPOJIS U MPOMEKYTOUHON aTTeCTalluy, a TaKkxKe
IIOMEUICHUA 1JIA CaMOCTOSTETLHON pa6OTI)I 1 MOMCHICHUSA I XpaHCHUA U HpO(i)I/IJ'IaKTI/I‘IeCKOFO
oOciy>)xuBaHus yueOHOro obopynoBanus. IlomenieHns: yKOMIUIEKTOBAHbI CIIEUATN3UPOBAHHON
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MeOeNnbl0 U TEXHUYECKHMMHU CpPEACTBAMHM OOydYeHMs, CIyKalllUMH Ul NpeACTaBIeHUs ydeOHOU
uHpopManuu OOJBIION ayTUTOPHH.

N3yueHue qucuuIuIMHbL (MOAYIs) o0ecreunBaeTcs B y4eOHbIX ayIMTOPHX, OCHAILCHHBIX:

— CTOJIaMHU U CTYJIbSIMU;

— KOMIIbIOTEPHOU TEXHUKOH;

— MEXaHWYECKHMHU KaIbKYJISITOPaMHU;

—  CHENHUAIU3UPOBAHHBIM 000pyI0OBaHHUEM, BKIIIOYAs IEMOHCTPAIMOHHOE 000PYIOBaHUE.

[Tomerienus A1 CaMOCTOATENBHOM paboThl 00yUYarOIIKXCsl, B TOM YUCIIE IPUCIIOCOOTIEHHBIE
JUI WCTOJB30BAHUS WHBAIUAAMHU M JUIAMH C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMH 30POBBS,
OCHAIIIEHbl KOMIIbIOTEPHON TEXHMKOM C BO3MOYKHOCTBIO MOJKIIOUEHMs K ceTH «MHTepHeT» u
o0ecrieyeHHeM  JIOCTyNa B OJEKTPOHHYIO  MH(POPMALMOHHO-OOpPA30BATEIBHYIO  CPEdy
YHuBepcurera.

OOyyarommMcsl IPeNOCTaBIAETCA JOCTYI (B TOM 4YHCIE YIAIEHHBIN) K pecypcam
MH(POPMALMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YHciie 3JCKTPOHHBIM OHOJIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM MpPO(EeCCHOHATBFHBIM 0a3aM
JTAHHBIX 1 UH(OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM):

Ne HaumeHoBaHue moprasia Ccplika
(u31aHusl, Kypca, IOKYMEHTA)
1. Hayunas snextponnas 6ubnuoreka elibrary.ru https://elibrary.ru/defaultx.asp
OuOIMoTEKA
2. | basza manneix g I T-crienuaancTos https://habr.com
3. | Baza mannsix ScienceDirect https://www.sciencedirect.com
4. | OdurmansHbIi calT MUHHCTEPCTBA HAYKH H https://minobrnauki.gov.ru/

BEICIIETO 0Opa3oBanus Poccuiickoit deneparuu

5. | ®enepanbheiii moprai «Poccuiickoe oopazoBanue" | https://www.edu.ru/

6. | Mudopmanuonnas cucrema "Eaunoe okHo nocryma | http://window.edu.ru/
K 00pa3oBaTeNbHBIM pecypcam"

7. | Enunas xomnekiums nudpoBbix oOpazoBatenbubix | http://school-collection.edu.ru/
pecypcoB

8. denepanbHbIN HEHTP UHHOPMAIIMOHHO - http://fcior.edu.ru/
00pa3oBaTesIbHBIX PECYPCOB

[lepeuenr MH(OPMALIMOHHBIX TEXHOJOTHM, MCHOIB3YEMBIX IPU  OCYIIECTBICHUU
00pa30oBaTeNLHOTO MpoIiecca M0 TUCHUIIMHE (MOAYII0), B TOM YHCIIE€ KOMIUIEKT JIMIEH3HOHHOTO
IPOrpaMMHOr0  OOecleyeHusl, COBPEMEHHble MpodeccuoHambHble 0a3bl  JaHHBIX U
UH(POPMAaLMOHHBIE CIIPABOYHBIE CHCTEMBI:

HaunmenoBanue 1O IIpousBoacTBO JluneH3nonHoe / cBOOOHO
pacmpocTpansiemoe

OnepanoHHbIE CHCTEMBI:
Microsoft Imagine (Windows Client, Server) | sapy6exnoe | nuiensnonnoe
BpaysepsI:
Slapexc.bpaysep OTEYECTBEHHOE | CBOOOJHO PacIpOCTpPaHsIeMOe
Google Chrome 3apyOeKHOe CBODOOJIHO pacrpocTpaHsIeMoe
Od¢ucHble NpUIOKEHUS:
Microsoft Imagine (Visio, OneNote) 3apy0ekHOoe JIMLIEH3MOHHOE
TeXstudio 3apy0exHoe CcBOOOJTHO PACIIPOCTPAHIEMOE
Adobe Acrobat Reader 3apyOeKHOe CBO0OOJIHO pacrpocTpaHsIeMoe
IporpammHoe o0ecnedeHne 1Jisl IJIAHHPOBAHUS H YYeTa BPEMEHH:
Toggle app | 3apyOexHOe | CBOOOHO pacIpoCTpaHseMOe
CucTeMBbl YHpaBJeHHsI MPOEKTAMM:
Microsoft Imagine (Project) | sapyGesxxsoe | nmmensmonHoe
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Cucrtembl ynpapjeHHus1 0a3aMHi JaHHBIX:

Microsoft Imagine (SQL Server) | sapyGesxHoe | nuuensmonHOE
Cucrtembl pe3epBHoro konupoanusi (backup):

Acronis Backup Advanced for HyperV | sapyGesxuoe | nuuensHonHOE
CripaBo4YHO-NIPaBOBbIE CHCTEMbI:

KoncynbrantlLintoc: cripaBoYHO-TIPaBOBast OTCUECTBEHHOE | JIMIICH3UOHHOE
cucTemMa

CpencTBa aHTUBHPYCHOIH 3a1IIHTHI:

Kaspersky Endpoint Security amst 6usneca OTEUYECTBCHHOE | JIMIIEH3UOHHOE

Cranpmapraeiii Russian Edition
Cpenbl pa3padoTKkm:

Visual Studio Code 3apy0exKHOE CcBOOOJTHO PACIIPOCTPAHIEMOE
Bash (Unix shell) 3apyOexKHOE CBOOOIHO pacIpoOCTpaHsIeMOe
Anaconda 3apyOexkHOE CBOOOIHO pacIpOCTpaHsIeMOe
Robotic Operating System 3apy0eIKHOE CcBOOOJTHO PACIIPOCTPAHIEMOE
CopelliaSim 3apy0eKHOE CBOOOIHO PACIIPOCTPAHIEMOE
Google Colaboratory 3apy0eKHOE CBOOOJIHO PACIIPOCTPAHIEMOE
ITaxkeThbl MPOrpaMMHBIX CPEACTB M OMOJIHOTEK:

AutoPsy 3apyOexKHOE CBOOOIHO PaCIpPOCTPaHsIEMOe
Interactive Disassembler (IDA) 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe
Cucrtembl ynpaJjieHust ouoanorpaduyeckoii uHgopmanmeii:

Zotero | 3apyOexKHOE | CBOOOIHO PaCIpPOCTPaHsIEMOe
CepBHCHI B CITYKOBI:

Bind 3apyOeKHOE CBOOOIHO pacIpOCTpaHsIEMOe
Docker 3apyOexHoe CcBOOOIHO pacIpocTpaHsieMoe

7. Metoan4yecKue v OlleHOYHbIe MATEPHAJIbI
MeToauyeckue yKazaHus s 00y4alOUIUXCS 10 OCBOEHUIO TUCIHILIMHBI (MOYJIs1)

B npouecce usydenus AuCHUIUINHBI (MOIyss) «BpeMeHHbIe psbl» B paMKax TEKYLIETo
KOHTPOJISI yCIIEBAEMOCTH MCIOJIB3YIOTCSl TaKHe BUJbI Y4eOHOM paboThl, KaK JIEKIMH, CEMUHAPHI,
JIOMAIlIHUE 3aJ[aHus, a TaKXKe PazJIMYHble BHUIBl CAMOCTOSTENBHONW paboThl O0ydaroUmxcs Mo
3a/laHUI0 TPEIOo/IaBaTessi, HalpaBJIE€HHbIE Ha Pa3BUTHE HABBIKOB NMPO(ECCHOHAIBHON JIEKCHUKH,
3aKpeIuIeHUe NMPaKTUYECKUX MPOoQecCHOHANTbHBIX KOMIIETCHIIUHN, TOOLIPEHHE HHUIUATHB.

Jlexyus — cHUCTEMAaTHYeCKOe, IOCIENOBATEIbHOE, MOHOJOTHYECKOE  H3JI0KEHUE
npernojiaBaTenaeM yueOHOro Marepuana, Kak IpaBuiio, TEOPETUYECKOI0 XapaKkTepa.

B mporecce neknmii peKOMEHIYETCsl BECTH KOHCHEKT JISKIUI: KpPaTKO M CXEMaTHYHO
(GUKCUpOBaTh OCHOBHBIE WIEH, BHIBOJBI M OOOOIIEHUS JIEKIMHU; BBIIENATH BaXXHBIC MBICIIH,
KJIIOYEBBIE CJIOBa W TepMUHBL. HeoO0XOIMMO OTMETHUTH BONPOCHI MJIM MaTepUaNbl, KOTOpBIC
BBI3BIBAIOT 3aTPYIHEHMS, U MOMBITATbCS HATH OTBETHl B PEKOMEH0BaHHON nuTeparype. Eciu
pa3o0paThCsi B MaTepuaie He YAaeTcs, CleAyeT CPOpPMYIHpPOBAaThH BONPOC M 3a1aTh €ro
IPEMo/IaBaTes0 Ha KOHCYJIbTAI[MH WM BO BPEMsI CEMUHAPCKOTO (IIPAaKTUYECKOT0) 3aHATHSL.

Cemunap — 310 (hopma yuyeOHOUM esATEeTLHOCTH, TPOBOAMMAS B Y4eOHOM 3aBEICHUH TIO]T
PYKOBOACTBOM TMpEMoJaBaTeNisi, TI/A€ CTYACHTbHI AaKTUBHO YYacTBYIOT B OOCYKICHHSIX,
MPAKTUYECKUX 3aJJaHUsIX U APYrux popmax B3aMMOACHCTBHUS.

Jns ycneurHoi moAroToBKM K CEMUHAPY PEKOMEHIYETCS 3apaHee 03HAKOMUTHCS C TEMOU
3aHATHSI ¥ OCHOBHBIMU MaTepuajamMH, 4TOObI MMETh BO3MOXKHOCTH AaKTHBHO Y4acTBOBaTh B
ob6cyxaeHnu. Takke MoJIe3HO MOATOTOBUTH BOIPOCHI M UEH NJIsi OOCYKICHUSI, YTO TIOMOXKET
rIy0Ke TIOHATh MaTepUal U MPOJIEMOHCTPUPOBATH 3aHHTEPECOBAHHOCTb.

Jomawnee 3a0anue — HabOP 3a7a4 1O TEMaM HEJICIIH.
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[Ipu pabGore Hax JOMAIIHUMHM 33JaHUSIMM  BaXKHO BHUMATEIbHO O3HAKOMHUTBCS C
TpeOOBaHUSAMHU U CPOKaMH BBIIOJHEHUS. PexoMmenayercs pa3OuBaTh 33aHUsl Ha STalbl, YTOOBI
n30exaTh HEperpy3ku U Jydllle yCBOMTh Marepuain. lMcrosb30BaTh pa3iuyHble MCTOYHUKHU
uH(OpMaLKK, BKIIOYasl YAIeOHUKH U OHJIAMH-PECYPCHI, Ui 0osee Ty00KOro MOHUMAHUS TEMBI.

bonycnvie b6annvl — 3TO OLEHKH, KOTOPHIE CTYACHTHI MOTYT TOJYYHUThH 32 BBIOJHEHHE
JOTIOTHUTEIIBHBIX 33/1aHUH.

@®opmar OOHYCHBIX OajUIOB TMO3BOJIIET CTYACHTaM YIYYIIUTh OOMIYI0 OLEHKY IO
JTUCIUILIMHE (MOAYJI0) U CTUMYIIMPYET YriIyOJIeHHOE U3ydeHHe MaTepHaa.

Camocmosmenvnasa paboma — paboTa CTYJCHTOB, HANpaBICHHAs Ha YIIIYOJECHHOE
U3yYEHHE OTICIIbHBIX TEM M BOIPOCOB YUCOHOW JUCIUTUTMHBI (MOIYJIS).

B nporiecce camocTosTeNbHON pabOThI CTYICHTHI B3aUMOICHCTBYIOT C PEKOMEHTOBAaHHBIMHU
MaTepHrajaMH [P MUHUMAIILHOM YYaCTHHU MPEToiaBaTelis. 3aauul CTyICHTa BKIIOYAIOT paboTy
C KOHCIIEKTaMH JIEKIIi (00paboTKa TeKCTa), MIOBTOPHOE N3YUCHHE YUCOHBIX MATEPUAIIOB TUTAHOB
U TE3MCOB OTBETOB, U3YUCHUE JIOMOJHUTEIBHBIX TEM, BBHIIIOJHCHHUE YU€OHO-HUCCIIEIOBATEIBCKUX
3aJJaHUI U IPYTOE.

CucremMa OLleHMBAHUA Pe3y/JIbTATOB 00y4YeHHs 10 JUCHUIIMHE (MOAYJII0)

Kputepun nosyyenusi ypoBHsi M OlleHUBaHUA cPOPMHUPOBAHHOCTH KOMIIETEHUMH 1O
AUCHHILIMHE (MOay./110) «BpeMeHHbIe pAAbI»

OueHuBaHue ypoBHSI YU4E€OHBIX JOCTHKEHHUH, OOyUYaIOMIMUXCA MO AUCIHUIUIMHE (MOIYJIIO),
OCYIIIECTBIISIETCS B BUE TEKYIIET0 KOHTPOJISl yCIIEBAEMOCTH U IMTPOMEXKYTOUYHOM aTTeCTaIUH.

IIpomexyTouHasi aTTecTamusi 10 JUCHUIUIMHE (MOIYJIO) OCYIIECTBISCTCS B (popme
9K3aMeHa, Py STOM MPOBOJAMTCS OIICHKA KOMITETCHIINMA, C(OOPMUPOBAHHBIX IO TUCIUILIMHE.

I[JISI OLCHUBAHWA TCKYWICIO KOHTPOJIA YCIICBACMOCTU H HpOMe)I(yTOqHOﬁ arTeCTalunu
HCIIOJIB3YCTCA )IGCHTI/I68.JIJ'IBH8.H KajJa OLCHHBAHUA, KOTOpAad COOTHOCUTCA C TpaHHHHOHHOfI
MATHOAIIBHOM IIKAJI0M CJICAYIOIUM 06pa30M, €CJIM UHOC HEC YKAa3aHO B CI/IJ'IJ'I8.6YCC JUCLUIIINHBI.

JecaTubannbuas IlaTudanabuas O0mas xapakTepuCTHKA pe3yJIbTaTa 00y4eHusl 1Mo
OILICHKA OIICHKA AUCHHILUINHE (MOLYJIIO)
10 OTnnyHO CTyZIeHT NOJHOCTBIO BIAJEET 3HAHMAMU, HU3JIOKEHHBIMH B
9 OTIUYHO paboueil nmporpamme, U rIyOOKO OcMbIcseT aucuuiuiuay. OH
8 OTIMYHO CaMOCTOSITENIbHO U JIOTUYECKU I10CJIENOBATENBHO OTBEYAET Ha

BCE BOINPOCHI, AKLEHTHPYS BHUMaHHWE Ha Haubojiee BaKHOM.
YMeer aHaIM3MpOBaTh, CpPaBHUBATH, KIAcCUPHUIMPOBATH,
0000maTh,  KOHKPETHU3UPOBAaTH M CHCTEMaTHU3HPOBATH
W3yYeHHBIH MaTepuall, BBLACISS KIIOYEBbIE MOMEHTHI U
yCTaHaBNUBas  NPUYUHHO-CIE/ICTBEHHBIE  CBs3U.  YeTko
(bopMynupyeT OTBETHI, YBEPEHHO HHTEPIIPETUPYET PE3YIbTaThI
AHAJIM30B U JIPYTUX UCCIIENOBAHUMN, a TAKKE PEILACT CI0XKHBIE
3agaud. CTyJI€HT XOPOILO 3HAKOM C METOAaMU MCCIIECAOBaHMUS,
HEOOXOIUMBIMH JUISI TPaKTHYECKOH AESTENbHOCTH, U YMEeT
CBA3BIBATh TEOPETHUYECKUE ACTIEKThl IWUCIUIUIMHBI (MOIYJIs) C
MPaKTUYECKUMHU 3aJa4uaMH.

7 XOpOH_IO CTy):[eHT 06J'Ia}.'{aeT SHaHUAMU NOpeIMETa IMOYTHU B IIOJHOM

Xopomo o0beMe pabodeil mporpaMMbl U CaMOCTOSITENIBHO, JIOTHYECKH
MOCIIEZIOBATEIEHO M BCECTOPOHHE OTBEUYAET Ha BCE BOIPOCHI,
aKIIEHTUPYS BHUMAaHUE Ha HauboJiee 3HaYNMMbIX MOMeHTaX. OH
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decaTubannbuas Ilarudanasuas O0mas xapakTepuCTHKA pe3yJIbTaTa 00y4eHusl 1o
OLICHKA OLICHKA AUCUHUIJINHE (MOIYJIIO)

yMEeT aHaJM3UPOBaTh, CPABHUBATh, KIACCU(PUIIMPOBATH,
0000maTh, KOHKPETH3UPOBAaTb H  CHCTEMAaTH3HUPOBATH
W3YYCHHBIM MaTepuaj, BBIACIAS €ro KIIYEBBIC aCIeKThl U
yCTaHaBIIUBAs PUYMHHO-CJICICTBEHHBIC CBsi3U. DopmynupyeT
CBOM OTBETHI, YBEPEHHO WHTEPIPETUPYET PE3yIbTATHI
aHAJIM30B U JIPYTHX UCCIICIOBAHUH, a TAKXKE PEIIACT CIOXKHBIC
cuTyanuoHHbIe 3a7a49u. CTyJIEHT XOPOIIO 3HAKOM C METOJJaMU
UCCJICJIOBAHUS,  HEOOXOMUMBIMU  JJIi  TNPAKTHYECKOH
NIESATEIILHOCTH, U YMEET CBS3bIBATh TCOPETUYCCKHE ACIICKTHI
npeaMeTa ¢ IPaKTHYECKUMH 33a4aMH.

5 Y noenetBoputensHo| CTyseHT o6namgaeT 0a30BBIMH 3HAHWSAMH 110 IUCIUATUIHE

4 'V 10B1€TBOPHTENBHO, (MOJIYJIIO), HO UCTIBITHIBAET TPYJAHOCTU MPU CAMOCTOATENBHBIX
OTBETaX W HCIIONB3YeT HETOYHEBIe (OpMyITupoBKH. B Xoze
OTBETOB OH JIOIYCKAET OIIMOKH, KACAIOIIMECs CYTH BOIIPOCOB.
CTyneHT crocoOeH pelaTh TOJBKO CaMmble MPOCTHIC 3a]auu U
BIaJiceT  JIMIIb  MHHAMAJIBHBIM  HaOOpOM  METOIIOB

HCCJICIOBAHMS.
3 He cnaun CryneHT He OBJajiesl 00s13aTeIbHBIM MUHUMYMOM 3HAHUH 110
He cnan NpeMEeTy W HE MOXXET OTBETUTh Ha BOMPOCHI, JaXe €CIU
1 He cian mpernojaBareib  3alaeT  JIOTOJHHUTEIBHBIC  HABOJSIIUE
BOIPOCHI.

Juctunimza (Moaynb) «BpeMeHHbIE psibl» OLIEHUBAETCS CIEIYIOIINM 00pazoM:

AKTHBHOCTH Bec |KoanuectBo Onucanne
Jomamuwue 3aganus | 75% 13 Habop 3aymad o remam Heenu
OK3aMeH 25% 1 [TucemeHHast niu yCTHas paboTa HaJll 3aJJaHAEM,

HaIpaBJICHHBIM Ha TPOBEPKY MOJYyYSHHBIX 3HAHUN U
HAaBBIKOB I10 JTUCIUILTHHE (MOYJITIO)

B paMKax U3yUCHUA JUCHUTIIINHBI (MO,I[y.]'IfI) BO3MOJXHO ITOJTYYCHHUC 6OHYCHHX 0aJioB.

®opmyJa pac4yéra HTOrOBOM OLEHKH MO JMCHUILINHE (MOAYJI10) «BpeMeHHbIe pAAbI»:
«0,75 x cpennee 3a nomaiHue 3aganus + 0,25 X sk3amen».

Texkyumii KOHTPOJIb ycreBAeMOCTH 00y4aKOIIUXCs M0 JAUCHUIIIHHE (MOAYJII0)
IIpumepHbIe TOMaLIHAE 32 aHUS
Jlomamnee 3aganue 1.

1. OObsicHuTe, B 4éM 3aKIIOYaeTcs OTIMYME BPEMEHHOTO psAga OT OOBIYHOro Habopa
JTAHHBIX ¥ KaKHe 0COOCHHOCTH OH MMeeT (TPEH/, CE30HHOCTh, aBTOKOPPEIISIIHS);

2. OnummTe OCHOBHBIE KOMIIOHEHTHI BPEMEHHOTO psAla W MpPHUBEIUTE NPUMEPHl HX
MIPOSIBJICHUS B COIIMATIBHO-YKOHOMUYECKUX M TEXHUYECKUX JTAHHBIX;

3. Peanu3yiite BH3yanm3aliyio BpeMEHHOTo psga ¢ momomibio Python (matplotlib wnm
plotly) u BeITIOSTHUTE TIEPBUYHBIN aHATTN3: BBISIBUTE TPEH]I, CE30HHOCTh M aHOMAJIHH;

4. O0pscHUTe, 3aueM HeoOXxoauma mpenoOpaboTka BpEMEHHBIX psIoB (00paboTka
NIPOIYCKOB, arperamus, JOrapuMHpPOBaHWE) W TPOJEMOHCTPUPYHTE OIMH W3 METOJIOB Ha
npuUMepe;
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5. CpaBuaute paznuunbie 6unbanoTexu Python ais paboTel ¢ BpeMeHHBIME psiiamu (pandas,
statsmodels, prophet, sktime) o GpyHKIIMOHATEHOCTH U yI0OCTBY HCIIOH30BAHHUS.

JlomamHee 3aganue 2.

1. IlocTpoiite Mozaeb dKcHoHeHIMabHOTO criaxuBanus (ETS) nns Bpemennoro psiga u
noxdepuTe mapaMeTphbl CriIakXUBaHUS ¢ TOMOIIBI0 aBTOMAaTHYECKONW ONTHUMU3AIINH;

2. [lpumennte MeETOJ JEKOMIO3WIMH (QJATUTUBHOW WM MYJIbTHIUIMKATUBHON) K
BPEMEHHOMY PSIy U UHTEPIPETUPYNUTE MOTy4YeHHbIE KOMIIOHEHTHI,

3. O0ObsAcHHTE, B YEM 3aKIIIOYACTCS YCIOBHE CTAIIMOHAPHOCTH BPEMEHHOTO Psijia U KaK ero
POBEPUTH € MoMolIbio Tecta uku-Oymnnepa;

4. Peammzyiite mozmenb ARIMA: Beibepure mopsgok wmogenu mo ACF/PACF wumm
MH(GOPMALIMOHHBIM KPUTEPUSIM, OLIEHUTE IMapaMeTPhl U MTOCTPOMTE IPOTHO3;

5. CpaBHUTE Ka4yeCTBO MPOTrHO30B, MOJy4YeHHBbIX ¢ momoibio mojneneit ETS u ARIMA,
ucnonb3ys metpukd (MAE, RMSE, MAPE) Ha oTii0KeHHO# BBIOOpKE.

Jomaminee 3aianue 3.

1. Ilpeobpa3yiiTe BpeMeHHOM psia B TAOIUYHBIN hopMaT ¢ MpU3HAKaMU (JIar, CKOJIb3SIIHIe
CpeIHHe, HHIUKATOPHI CE30Ha) U 00Y4YHUTE MOAEIH IMHEHHOMN perpeccuu Ui MPOrHO3UPOBAHMS;

2. Peanmu3yiiTe TPOTHO3MPOBAHUE C MOMOIIBIO JIEPEBA PELICHUN WM CIy4allHOTO Jieca,
OLIGHUTE BXHOCTH MPU3HAKOB U MPOAHATM3UPYHUTE MepeodydeHue;

3. OObsicHHTE, B 4EM 3aKITIOYAIOTCS IPEUMYIIIECTBA U HEIOCTATKH UCTIOJIb30BaHUS MOIeTei
MAIIMHHOTO OOYUYEHHsI TI0 CPAaBHEHHUIO CO CTATHCTUYECKMMHU METOJAMH INPH MPOTHO3HPOBAHUHU
BPEMEHHBIX PSJIOB;

4. Ilpumenute rpagueHtHelid OyctuHr (Hampumep, XGBoost wmmm LightGBM) s
MOCTPOCHHMS ITPOTHO3a M CPABHUTE €0 C IMHCHHOM MOJIEIIBIO;

5. Peanm3yiiTe Kpocc-BaluIaNUIO ISl BpEMEHHBIX psaoB (time series split) u oObsICcHUTE,
MOYeMY CTaHJAapTHAs ClydaiiHas BajuIaIKs 3/1eCh HEIPUMEHUMA.

33}13Hlflﬂ IJIdA l'lpOMe)KyTO‘lHOi;I aTTeCTalluM 110 JMCHMIIJIMHE (MO}]y.]'IlO)

Ne 3aganue OtBeTt Komnerenuus
n/n
1 | Ha3oBUTE OCHOBHBIE KOMIIOHEHTHI BPDEMEHHOI'O Psija, TPEHA, CE30HHOCTb, YK-1
KOTOpPBIE HEOOXOIUMO BBISIBUT TIPH TIEPBHYHOM UKJINYHOCTb,
aHaJm3e 0CTaToOK
2 | ykaxure, B YEM 3aKJII0UACTCS OTIIMINE BPEMEHHOTO HaJIn4ne YK-1
psiza OT HE3aBUCUMBIX HAOJIIOJEHUH B TaOIMYHBIX BpPEMEHHOM
JTAHHBIX 3aBUCHMOCTH U
ABTOKOPPEISIHAN
MEXTy
HaOJIIOACHUSIMA
3 | 00OBsCHUTE, 3a4eM HCIIOJIB3YETCs JorapuhMUIECKOe JUTSI CTAOMITU3AI[H YK-1
npeoOpa3oBaHKe PU aHAIM3E BPEMEHHBIX PSIJIOB JUCTIEPCHU U
MIPUBEACHUS psAa K
AUTUTUBHOU
MOJIENN
4 | nazoBute 6ubIMOTEKY python, HanboIee yacTo pandas YK-1
WCTIONB3YEMYIO JUISl TPEABapUTEIbHON 00padOTKH
BPEMEHHBIX PSJIOB
5 | Ha30BUTE METO/ BU3YyaJIN3alllH, TIO3BOJISIFOIINN BBISIBUTD rpaduyeckoe YK-2
CE30HHOCTH U TPEH[| B JAaHHBIX otoOpaxeHue psjia
C TIOMOIIIBIO
JINHEWHOTO WJIn
HHTEPAKTHUBHOT'O
rpaduka
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6 | oObscHUTE, KaK MPOBEPUTH CTAIIHOHAPHOCTH C TIOMOIIBIO TECTa YK-2
BPEMEHHOT'0 Psifia C IOMOILbI0 CTATUCTUYECKOIO TECTa Juxu-Oynnepa
(ADF test) na
HaJn4ne
€AMHUYHOTO KOPHSI
7 | ykaxwure, 3a4eM npumMeHsercs nuddepeHnupoBanme B JUTSL yCTPAHEHHS YK-2
aHaJIM3e BPEMEHHBIX PSIIOB TpeHaa u
JOCTHKEHHUS
CTALlMOHAPHOCTH
8 | Ha30BUTE METPUKY, HCIIOIB3YEMYIO ISl ONCHKH MAE, RMSE nmm YK-2
KayecTBa MPOrHO3a HA OTJIOKEHHOH BBIOOpKE MAPE
9 | Ha30BUTE MOJEIb SKCIIOHEHIIMATIBHOTO CTIIaKUBaHMU, Mojenb XoJbTa- OIIK-1
MOIXOAALIYIO Ul Psizia ¢ TPEHIOM U CE30HHOCTBIO VYunrepca
10 | oOBsicHHTE, KaK UHTEPIPETUPYIOTCS ITapaMeTphI KaK CTENeHb OIIK-1
critaxuBanus B Moaenu ETS BJIMSIHUA TEKYLIETO
HaOJIroneHus Ha
nporso3 (abha —
YpOBEHb, OeTa —
TpeHad, TaMma —
C€30HHOCTh)
11 | Ha3oBHUTE METOJ ICKOMIIO3UIINH, UCIIONb3YEMbIH JIJIs STL- OIIK-1
pa3zaesneHusl BpEMEHHOTO Psifia Ha KOMIIOHEHTBI JEKOMITO3ULIUS UITH
KJIaCCHYECKast
JICKOMITO3HILIUSI
12 | ykaxwuTe, Kak BeiOHpaeTcs nopsaok moaen ARIMA no ACF — s OIlK-1
rpaduxkam ACF u PACF ompeeneHus
MA(q), PACF —
st AR(p), a
mudhepeHnIpoBaH
ne — 1o
CTallMOHAPHOCTH
13 | Ha3oBHUTE METO/] MPEOOPA30BAHUS BPEMEHHOTO Psijia B MOCTPOCHUE IK-1
TaOaMuHbIN hopMaT AJIst KCIIOIB30BaHUs B Moaensix ML MPU3HAKOB Ha
OCHOBE JIaroB,
CKOJTB3SIIINX
CPEIHUX U
WH/INKaTOPOB
14 | oOBsicHuTE, B U€M 3aKIIIOYACTCS MPOOIeMa YTECUKH KOT/ia B TIPU3HAKH [K-1
naHHbIX (data leakage) nmpu nporuHo3upoBaHuu MOTIAIAf0T TaHHBIE
BPEMEHHBIX PSJI0B u3 Oyayiero,
HEJIOCTYIIHBIEC Ha
MOMEHT ITPOTHO3a
15 | Ha30BHTE aNTOPUTM MAITUHHOTO O0YYEHHsI, 4ACTO TpaaUeHTHBIH [K-1
HCIIOJIb3YEMBIH /ISl IPOTHO3UPOBAHNS BPEMEHHBIX oyctunr (XGBoost,
psiioB Oarogapsi yCTOMYMBOCTH K IEPEOOYIECHHIO LightGBM)
16 | ykaxuTe, KaK MpaBHILHO MPOBOJIUTH KPOCC-BAIHIAIHIO C TIOMOIIIBIO time IK-1
JUIs BPEMEHHBIX PSI0B series split,
COXpaHsIst
BpEMEHHOM
TIOPSIJIOK
17 | Ha3oBUTE apXUTEKTYpPy HEHPOHHOM CETH, CIOCOOHYIO LSTM (nnmu GRU) [1K-2
YUUTBIBATD JOJITOCPOUHBIE 3aBUCUMOCTH B
MOCJIE/IOBATENILHOCTSIX
18 | oOBsicHHTE, B 4EM 3aKJIFOUACTCS MPESUMYIIIECTBO HCTIOIH30BaHNE [1K-2
TpaHc(hOopMEPOB PU NPOrHOZUPOBAHUH UTMHHBIX MeXaHu3Ma
BpPEMEHHBIX PSJIOB BHUMAaHUS
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MO3BOJISICT
3 pexTHBHO
00pabaThIBaTh
JUTHHHBIC
MOCJIeIOBATEILHOC
TH

19 HAa30BUTEC MOAXO[, ITPpU KOTOPOM OJHA MOJICJIb
06y‘IaCTCﬂ Ha MHOXKECTBC BPCMCHHLIX PSAI0B U
MIPUMCHACTCA IJI1 IPOTHO3UPOBaHNA HOBBIX

(byHI1aMeHTaIbHbIE
MOACIN OISt
BPEMEHHBIX PsIIOB
(foundation
models)

[1K-2

20 | ykaxkuTe, Kak aHCAMOJIMPOBAHUE MOJICIICH MOXKET
YIAY4IIUTh KA4€CTBO MPOTHO3a

3a CUET
00beINHEHNS
MPOTHO30B
Pa3IUYHBIX
MOJeJIeH, CHIKAs
CMEIIEHUE U
JIUCTICPCHIO

[1K-2
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