degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))
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HH(OPMATHKH
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IIpO(l)I(lJIb MnoATrOTOBKMU: HpI/IKJ'IaI[HaH MareéMaTuKa 1 I/IH(l)OpMaTI/IKa

Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kadeapa MammMHHOTO 00y4YeHHs U HH(PPOBOH ryMaHUTAPUCTHKH

Kypc: 1
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[Iporpammy cocrasuin: P.I'. Heiliues, crapmuii npenogaBareib

[Iporpamma obcyxeHa Ha 3aceqannu Kadenpsl MAIIMHHOTO 00y4yeHus u udpoBoi rymanutapuctuku 24.04.2024



AHHOTANMA

Kypc mocedilieH aHanmu3y BPEMEHHBIX PSAOB, YAEISAS OCHOBHOE BHUMAHHUE METOJAM MOJEIUPOBAHUS U
MPOTHO3UPOBAHUSI C TIOMOIIbIO KaK CTATHCTUYECKUX, TAK U OCHOBAHHBIX Ha MAIIMHHOM OOYYEHWH METOIOB.
OcBeniaroTcs OCHOBHBIE THIIBI MOZICNIEH BPEMEHHBIX psAoB, Takne kak AR, MA, ARMA u ARIMA, a Takxe
Oosiee cIOXHBIE TOAXOMABI, BKIoUasi BekTopHbie aBroperpeccuu (VAR). OTnenbHOe BHUMaHHE YIENSIeTCs
ITOJTX0/1aM Ha OCHOBE METOJIOB IITyOOKOTO 00yUYeHHSI.

Kypc Ttaxke oxBaTbiBaeT METOABI IMPOBEPKH CTALMOHAPHOCTH, PA3JIMUHbIC TEXHUKH CIVIAXKUBAHUS U
JCKOMIIO3UIIMM  BpPEeMEHHBIX psnoB. Oco0oe BHUMaHHME YyAenseTcs IMPAKTUYECKOMY IPUMEHEHHIO
paccMaTprBaeMbIX METOAOB IJsl co3aaHusi 3()(eKTUBHBIX MPOrHOCTHUECKHX Mmoxeiei. Kypc mpenmonaraer
Haymuue 0a30BbIX 3HAHUH B 00JIaCTH CTATUCTUKU M ITPOTPAMMHUPOBAHHUSL.

1. lean u 3apa4n

].le.]'ll) AUCHUIIINHBI
- II03HAKOMHUTh C OCHOBHBIMH CBOMCTBaMH BPEMCHHBLIX PAIOB U CJIy‘IElfIHBIX IIpO1ECCOB;

- MNpEeaoCTaBUTDH HpaKTI/I‘IeCKI/Iﬁ OIIBIT HMCIIOJIb30BaHUA CTAaTHCTHUYCCKUX MCTOAOB [JIsd aHajlu3a
BPCMCHHBIX PAA0B;

- Pa3BUTh HABBIKU IIPUMCHCHU COBPCMCHHBIX IMOAXOA0B I MPOTHO3UPOBAHNA BPECMCHHLBIX PAIOB.

33]13‘11/[ JAUCHUIIINHBbI
- HAy4YUThb CTYACHTOB OLICHUBATH CBOfICTBa BPCMCHHBIX pPAOOB (CTaLII/IOHapHOCTL, NEpUOANYIHOCTL U
mp.);
- IPEJIOCTaBUTh HAOOp METOJIOB JUIS TPOTHO3UPOBAHSI BDEMEHHBIX PSJIOB C YUETOM HUX CBOMCTB;
- 00ecIeunTh CyIIEeCTBEHHBIN ONBIT pa0OTHl C BDEMEHHBIMH PSIIaMU.

2. llepedyenn popmMupyemMbIX KOMIETEeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

OIIK-1.1 3gaeT W cmocoOeH — HCIOJIL30BaTh B
mpoeCCHOHANBFHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS ¥ HOBBIC HAy4YHBIC MPUHIMITEI U METOJbI
rccienoBaHuil B 00macTi MHGOOPMATHKY U BEIYUCITUTEIIEHON
TEXHUKHU

OIIK-1 Bnaneet cuctemoli pyHIaMeHTATBLHBIX
HAy4HBIX 3HAHUH B 00J1aCTH HHG)OPMATUKU U
BBIYMCIIUTEIEHON TEXHUKU

OIIK-1.2 Cnocoben 0000mars ¥ KPUTHYECKH OICHUBATH
OIBIT M PEe3yJIbTaThl HAYYHBIX HCCIEIOBaHUA B 00IaCTH
npo(heCCHOHANTBHOM IESTENbHOCTH

OIIK-1.3 IlonnmMaeT MeXIUCUUILTUHAPHBIC CBSI3U B 00JacTu
MH()OPMATUKHU U BBIYUCIUTEIBHON TEXHUKH M CIIOCOOECH MX
OPUMEHATh TpPU PpelIeHWH 3agad  [po¢eCCHOHANBHOM
JeSITeIbHOCTU

I[IK-2.1 3naeT OCHOBBI  HAy4YHO-HCCIIEIOBATEIHCKOM
JEATEIIFHOCTH B 00JacTH WH(OPMAIIMOHHBIX TEXHOJIOTHH,
BJIaJIeET 3HAHUEM OCHOB (PHIIOCO(OUN U METOJIOIIOTHU HAYKH;
3HAHHEM METOJIOB HAyYHBIX MCCIIEOBAaHHMI M HABBIKAMH HX
MPOBEICHUS

[1K-2 [TorumaeT 1 ciocobeH NPUMEHUTH B
Hay4HO-UCCJEN0BATEIbCKON U NPUKIaJHON
NEATENBHOCTH OCHOBHBIE 3aKOHBI
€CTECTBO3HAHUS, COBPEMEHHbIH
MaTeMaTH4YEeCKUH anmnapar ¥ alfOPUTMBI,
COBpPEMEHHbIE
WH(POPMALOHHO-KOMMYHHKAIIOHHbIE

TAYHONTINTIATA

[IK-2.2 YMeeT NMpUMEHATH MOMyYEHHBIE 3HAHUS B 00JacTH
($yHIaMEeHTaIbHBIX HAYYHBIX OCHOB TEOPUHU WH(POpMALUU H
pemarb CTaHIApPTHBIE  3a/auHl B COOCTBEHHOM
HAy4YHO-HCCIIEA0BATEILCKOM eI TeNbHOCTH

[IK-2.3 Nwmeer MIPaKTU4YECKUN OIIBIT
HAay4YHO-HCCIICIOBATENILCKOW  AEATENBHOCTH B 00JacTu
UH(POPMALIOHHO-KOMMYHHKAIMOHHBIX TEXHOJIOTUI




LvAIvUVIUL Xaxa

[1K-2.4 Bnageer MeTonaMy U alropuTMaMH pelIeHUs 3a1a4y
uupoBoil 00pabOTKM CHUTHAJIOB, WCIOJNB30BAHUS CETH
Wurepner, aQHHOTUPOBAHUS, pedepupoBanus,
OoubnmorpaduyecKoro MOUCKa, OMBIT PabOThl ¢ HAYYHBIMHU
UCTOYHUKAMHU

[1K-3 Bnageet HaBbIKaMU y4acTHs B HAy4HBIX
TMCKYCCHSIX, BBICTYTUICHHUS C COOOILEHUSIMH U
JOKJIaZlaMU YCTHOI'O, IMCbMEHHOI'0 U
BHUPTYaJILHOTO (pa3MelecHHIE B
MH(OPMALIMOHHBIX CETAX) XapakTepa,
MPECTABICHHUS MAaTePHaOB COOCTBEHHBIX
HCCIEeI0BaHUI

[IK-3.1 3Haer OCHOBBI BeJEHUS HAYYHAHCKYCCHUU H
(hOpMBI YCTHOTO HAYYHOTO BBICKA3bIBAHUS

[IK-3.2 VYmeer BecTH KOPpPEKTHYIO AHUCKYCCHIO B 00JacTu
MH(QOPMAIIMOHHBIX ~TEXHOJIOTFM 3a7aBaTh BOIPOCHl U
OTBEYaTb HA IIOCTABJIEHHBIE BOIIPOCHI IO TEME HAay4YHOHU
paboThI

[IK-3.3 MmMeer mpakTHYECKUH OMBIT Y4YacTHsl B HAay4HBIX
CTyICHYECKUX KOH(PEPEHIMUSAX, OYHBIX, BUPTYaJIbHbIX,
320UHBIX OOCYXKJIEHUSIX Hay4YHbIX MpoOieM B o001acTu
MH(POPMAIIMOHHBIX TEXHOJIOTHIA

[TIK-1 T'oTOB K BKJIFOUEHHUIO B
npodeccuoHaIbHOE COOOIIECTBO; CIIOCOOEH
MIPOBOIUTH MO/ HAYYHBIM PYKOBOICTBOM
JIOKaJIbHBIE HCCIIEA0BAHUS Ha OCHOBE
CYILIECTBYIOIIUX METOJOB B KOHKPETHOU
oOnacTu mpohecCUOHATBHOH JIeATENLHOCTH

[IK-1.1 3HaeT OpUHOUNBI MOCTPOCHHUS HAYYHOH pPalOTHI,
MeTogsl cOopa W aHamM3a IOJMYYEHHOTO MaTepualia,
CHocoObl apryMEeHTalru; BiaJleeT HaBbIKAMH HOATOTOBKH
Hay4YHbIX  0030poB,  mNyOnukanmuii,  pedeparoB  u
oubnuorpadguii Mo TEMaTWke MPOBOAMMBIX HCCIICAOBAHHUM
Ha PYyCCKOM U aHIVIMHCKOM SI3bIKE

[IK-1.2 VYMmeer pemars Hay4Hble 3aJadyd C ITOHUMaHHEM
CYIIECTBYIOIIMX IOAXOMOB K BepHdUKaMu Mojenei
MpPOrpaMMHOTO OOECHeyeHuss B CBA3M C MOCTaBICHHOMN
IEJBI0 U B COOTBETCTBUY C BRIOPAHHONW METOIUKON

[IK-1.3 HMmeer mnpakTU4YeCKUH OMBIT BBICTYIUICHHM H
HAy4YHOM apryMeHTAallH MpH aHaiu3e OOBbEeKTa HAYyYHOH H
npodeccuoHaIBHON 1S TeTbHOCTH

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOXYJII0)
B pesynbrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAThb:

- IOCTAHOBKY 3aj1a4 KJIaCCU(PUKAIINK U PETPECCHUH HAa OCHOBE BPEMEHHBIX JIaHHBIX;

- MCTOJbI PCUHICHUA DTUX 3a1a4.

YMETb:

- (I)OpMYJ'II/IPOBaTB noAXOoAdIKre KPUTCPUHN Ka4CCTBA JIA YKAa3aHHBIX BBIIIC 3a/1a4,
- pCaJIM30BbIBATh PCHICHHUE HAa OCHOBC CTATUCTUYCCKUX HJIM OCHOBAHHBIX Ha MAalllMHHOM O6y‘IeHI/II/I
MCTOAOB C YUCTOM OFpaHI/I"IeHI/Iﬁ Ha CIIOKHOCTB.

BJIAJIETD:

- OCHOBHBIMHM HPOTPaMMHBIMU CHCTEMaMH Uil PabOThl ¢ BPEMEHHBIMU PSAAAMH BMECTE C JAPYTUMH

HUHCTPYMCHTAMH aHaJIM3a JaHHbIX.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH

Ne Tema (pa3znein) AMCUUTUIMHBL

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.

CamocT.

Mowvrroao (Contoancr TTaAAnaT naAnTLT




o AN/INLAKLIKL \_/UAVLKAAIMIJUI JLuUUlJuL- IJU\JUIUI pa6OTa

OcHOBBI BPEMEHHBIX 91 (0):] u

1 P e 6 3 12
CTalMOHAPHOCTb.

2 [Iporno3upoBanue u criiaXKuBaHHe. 6 3 12

3 PacmmpenHbsle MOzien M MHTEpBaJbHbIC 6 3 12
TPOTHO3EL.

4 MammHHOe  00yd4eHHe ©  DIIyOOKoe 6 3 12
o0yueHHe 7151 BpEMEHHBIX PSI0B.

5 Tpancopmepsl U OOHApYKEHHUE CMEHBI 6 3 12
peKuMa.

Hroro yacos 30 15 60

[TonroToBka K 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb 135 gac., 3 3au.en.

4.2.

Coneprxanue JUCIUIUIMHBL (MOAYIS), CTPYKTYPUPOBAHHOE IO TeMaM (pazzesiam)

Cemectp: 1 (Ocennuii)

1. OcHOBBI BPCMCHHBIX PAAOB U CTAIITUOHAPHOCTD.

BBoaHble MOHATHS BpEMEHHBIX PAJOB, BKIIOYas aBroperpeccroHHble (AR) u ckomip3simue cpeaHue
(MA) npoueccel. O6cyxaenune ¢(ynkuun aBtokoppensiunud (ACF) u cTanuoHapHOCTH, BKIIOUYas
TECThI Ha CTALIMOHAPHOCTb, TAKUE KaK pacliupeHHbld TecT Juku-Dyiepa.

2. IlporHo3upoBaHue U CrIaKUBaHUE.

Paznmuunbie Metombl mporHosupoBanHwms, BKaodas ARIMA w ero OIeHKH, a TakKe METOJbI
CIIaKMBaHMsI, Kak MA coma)kuBaHHe M DKCIIOHEHIIMAIBHOE CIIaKhBaHue. Bximouaer B cebs
U3y4YeHHUe JEeKOMIIO3UIUHN BPEMEHHBIX psiioB, Takol kak STL, u cpasuenue ETS u ARIMA.

3. PaCHII/IpCHHBIe MOJCIIN U UHTCPBAJIbHBIC ITPOTHO3bI.

O030p TpPEeNWKTUBHBIX HWHTEPBAIOB M Ooliee CIOKHBIX Moxenei, Takux kak ARCH, VAR u
HeNMHelHast aBroperpeccus. PaccMoTpeHue MOneIMpoBaHusl CTPYKTYPHBIX U3MEHEHUH M CIIOKHBIX
CE30HHOCTEH C MCIOJIb30BaHUEM TaKUX WHCTPYMEHTOB, Kak Prophet, Neural Pro.

4. MamuHHOe 00y4eHune 1 ITy0okoe o0ydeHue ISl BpEeMEHHBIX PSIJIOB.

[Ipumenenne MamMHHOrO OOYYEHHs, BKIIOYAs H3BJICUCHHE IPH3HAKOB, KPOCC-BAIMIALMIO U
HpeAcTaBIeHHe 00ydeHHs CIICIMAlIbHO JUIl BPEMEHHBIX psioB. Benenue B miybokue oOyuaromiue
mozeinu, Takue kak RNN, LSTM u CNN, ¢ nemoHcTpanusmu Ha PyTorch u apyrux miardgopmax.

5. Tpauchopmepsl 1 0OHAPYKEHHE CMEHBI PEXKIMA.

[MonpobHOEe m3ydeHue TpaHCHOPMEPOB, BKIOYAsT CHOCOOBI MOBBIMICHUS WX 3(PPEKTUBHOCTH, HX
NPUMEHEHHE K BPEMEHHBIM psiaM. Tarxke paccMaTpUBAIOTCS METOIbl OOHApY)KEHHsS M3MEHEHUH B
pacrpeneseHUH JaHHBIX JJIsl BpEMEHHBIX PSIJIOB.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaTEILHOTO
npouecca 1no JUCHUILInHE (MOIYJII0)

VYueOHast aymuTOpHs, OCHAIICHHAS! KOMIIBIOTEPOM M MYJIBTUMEIUINHBIM 000pyI0BaHUEM (IIPOEKTOP,
3BYKOBasi CHCTEMA).



6.IlepeyeHnb pekoMeHyeMOii TUTEPATyPbI

OcHoBHas 1uTeparypa
Jlureparypa na kadenpe:
1. MammnanaOe 00yuenue [ Texct]/X. bpunk, . Puuapnc, M. ®@esepond, Real-World Machine
Learning, -CII6., [Tutep, 2017
2. Python u mamuuHoe oOyuenue [Tekcr] = Python Machine Learning : kpaline HeoOXoauMoe U3gaHue
M0 HOBEWIIIEH Mpe/icKa3aTeTbHON aHaTMTHKE ISl O0Jiee ITyOOKOTO TOHUMAaHHS METOI0JIOTHI
MamrHHOro oOyuenus / C. Pamika; nep. ¢ anmi. A. B. Jlorynosa .— M. : IMK Ilpecc, 2017 .— 418 c.:
ni. - [Ipenm. ykas.: c. 408-417. - 200 sk3. - [ISBN 978-5-97060-409-0 (B niep.) .— IlonHbIH TEKkCT
(Hoctyn u3 cetu MOTU / Ynanennslit foctymn).

JlononHuTenbHAs TUTEpaTypa
Jlureparypa Ha kadenape:
1. Maremaruveckrie OCHOBBI MAIIMHHOTO 00y4eHus U porHo3uposanus [Tekcr] / B. B. BoioruH ;
Mock. ¢u3.-TexH. uH-T (Toc. yH-T), JIa0. CTpyKTypHBIX METOJOB aHAJIN3a JIaHHBIX B IIPEICKa3aTeILHOM
monenuposanvu (IIpeMoJla6), u-T npobiem nepenaun undopmarun uM. A. A. Xapkesuua PAH -
M.MIIHMO,2013

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

http://github.com/girafe-ai

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOIYJII0), BKJIIOYasi epeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

MyJILTI/IMeZ[I/II\/'IHBIe TCXHOJIOI'MU MOKHO MCITIOJIb30BATh HA JICKIHUAX U NPAKTUYCCKUX 3aHATUAX, B TOM
YUCJIC Ha MPE3CHTAUAX.

9. MeToauyeckue yKazaHusi AJis1 00y4ar0LMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3y4yaromuid IUCUUIUIMHY, JODKEH C ONHOW CTOPOHBI, OBJIAACTh OOIIMM TMOHSITHHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyUUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pesynbrare u3ydeHus IQUCLUIUIMHBI CTYAEHT JOJDKEH 3HATb OCHOBHBIE OIIPENENICHUs, MOHSITHS,
AKCHUOMBI.

VYeneniHoe ocBoeHUE Kypca TpeOyeT HanpsHKEHHOM caMoCTOsATeNbHOM paboThl cTyfeHTa. B mporpamme
Kypca TpUBEACHO MHUHUMAJIbHO HEOOXomuMoe Bpemsl [uis paldoThl CTyleHTa HajJ TEMOH.
CamocrosiTenbHas paboTa BKIIOUAET B Ce0s:

— YTEHME U KOHCIIEKTHPOBAaHUE PEKOMEHJOBAaHHON JIUTEPATYPhI;

— nmpopaboTKy ydeOHOro marepuaia (o y4yeOHOM W HaydyHOW JNHUTEpaType), MOArOTOBKY OTBETOB Ha
BOIIPOCHI, IPEIHA3HAUEHHBIX [UI1 CaMOCTOSITEIbHOIO M3YyHEHHUs, Jl0Ka3aTelIbCTBO OTHAEIbHBIX
YTBEp>KJICHUH, CBOWCTB;

— IOATOTOBKY K DK3aMEHY.

PykoBOACTBO M KOHTPOJNb 3a CaMOCTOSATENBHOM paboTON CTygeHTa ocymiecTBisieTcss B (opme
UHAUBUYaIbHBIX KOHCYJIbTALUM.

BaxHo n1oOWTHCS MOHMMaHHS MU3y4yaeMOro Marepuaia, a He MEXaHHYECKOro ero 3amomuHaHus. llpu
3aTPYIHEHUU H3Y4YEeHHS OTIENbHBIX TEM, BOIIPOCOB, CJIEAYyeT OOpamiarbesi 3a KOHCYIbTAlUAMH K
JIEKTOPY.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA
Nnpo¢uJIb NOATOTOBKH: [Ipuxnagnas MmareMaruka U HHQOpMaTrKa
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kadeapa MammMHHOTO 00y4YeHHs U HH(PPOBON ryMaHUTAPUCTHKH
Kypc: 1

KBaJIH(UKALUS: MarucTp
Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHuil) - Dx3aMeH

PaszpatGoTunk: P.I'" Heitues, cTapmmii npenoiaBaTeiib



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Bnaneer cuctemoli pyHIaMeHTATBLHBIX
HAy4HBIX 3HAHUH B 00J1aCTH HHGOPMATUKU U
BBIYMCIIUTEIEHON TEXHUKU

OIIK-1.1 3gaeT W cmocoOeH — HCIOJIL30BaTh B
nmpoeCCHOHANBHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS ¥ HOBBIC HAy4YHBIC MPUHIMITEI U METOJbI
rccienoBaHuil B 00macTi MHGOOPMATHKY U BEIYUCITUTEIIEHON
TEXHUKH

OIIK-1.2 Cnocoben 0000mars ¥ KPUTHYECKH OICHUBATH
OIBIT WM PE3yJIbTaThl HAYYHBIX HCCIENOBaHUA B 00IaCTH
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-1.3 IlonnMaeT MeXIUCUUILTUHAPHBIC CBSI3U B 00JacTu
MH()OPMATUKHU U BBIYUCIUTEIBHON TEXHUKH M CIIOCOOECH MX

[1K-2 [TorumaeT 1 ciocobeH NPUMEHUTH B
Hay4HO-UCCJEN0BATEIbCKON U NPUKIaJHON
JEATENBHOCTH OCHOBHBIE 3aKOHBI
€CTECTBO3HAHUS, COBPEMEHHbII
MaTeMaTH4YeCKUI anmnapar U alfOPUTMBI,
COBpPEMEHHbIE
WH(POPMALOHHO-KOMMYHHKAIIOHHbIE
TEXHOJIOTUH

OPUMEHATh MpPU PpEHIeHWH 3agad  [po¢eCCHOHANBHOM
JEATEIIbHOCTH
[IK-2.1 3naeT OCHOBBI  HAy4YHO-HCCIIEIOBATEIbCKOM

JEATEIIFHOCTH B 00JacTH WH(OPMAIIMOHHBIX TEXHOJIOTHH,
BJIaJIe€T 3HAHUEM OCHOB (HIIOCO(OUU U METOJIOIIOTHU HAYKH;
3HAHHEM METO/IOB HAyYHBIX MCCIIEIOBAaHHMI M HABBIKAMH HX
HPOBE/ICHHUS

[IK-2.2 YMeeT nMpUMEHATH MONyYEHHBIE 3HAHUS B 00JacTh
($yHIaMEeHTaIbHBIX HAYYHBIX OCHOB TEOPUH WH(POpMALUU H

pelarhb CTaHJapTHbIE 3aaun B COOCTBEHHOM
HAay4YHO-UCCIIE0BATEIBCKON AESITETBHOCTH
[IK-2.3 Nwmeer MIPaKTU4YECKUN OIIBIT

HAyYHO-HCCIICJIOBATENILCKON  JICATEIILHOCTH B 00JacTu

I/IHq)OpMaI_II/IOHHO—KOMMYHI/IKaLII/IOHHLIX TCXHOJIOTHI

[1K-2.4 Bnageer MeTonaMy U alropuTMaMH pelIeHus 3a1a4y
uupoBoii 00pabOTKKM CHTHAJIOB, WCIOJNB30BAHUS CETH
Wurepner, aQHHOTUPOBAHUS, pedepupoBanus,
OoubnmorpaduyecKoro MOUCKa, OMBIT PabOThl ¢ HAYYHBIMHU
HCTOYHUKAMHU

[1K-3 Bnageet HaBbIKaMU y4acTHs B HAy4HBIX
TMCKYCCHSIX, BBICTYTUICHHUS C COOOILEHUSIMH U
JOKJIaZlaMU YCTHOT'O, IMCbMEHHOI'0 U
BHUPTYaJILHOTO (pa3MelleHHE B
MH(OPMALIMOHHBIX CETAX) XapakTepa,
MPEICTABICHHUS MaTePHaOB COOCTBEHHBIX
HCCIIEeI0BaHUI

[IK-3.1 3Haer OCHOBBI BeJEHUS HAYYHAHCKYCCHUU H
(hOpMBI YCTHOTO HAYYHOTO BBICKA3bIBAHUS

[IK-3.2 VYmeer BecTH KOPPEKTHYIO AHUCKYCCHIO B 00JacTu
MH(QOPMAIIMOHHBIX ~TEXHOJIOTFM 3a7aBaTh BOIPOCHl U
OTBEYaThb HA IIOCTABJIEHHBIE BOIIPOCHI IO TEME HAay4YHOHU
paboThI

[IK-3.3 MmMeer mpakTHYECKUH OMBIT Y4YacTHsl B HAy4HBIX
CTyICHYECKUX KOH(PEpPEHIMUSAX, OYHBIX, BUPTYaJIbHbIX,
320UHBIX OOCYXKJIEHUSX Hay4YHbIX MpoOlieM B o001acTu
MH(POPMAIIMOHHBIX TEXHOJIOTHIA

[TIK-1 T'0TOB K BKJIFOUEHHUIO B
npodeccuoHaIbHOE COOOIIECTBO; CIIOCOOEH
MIPOBOUTH MO/ HAYYHBIM PYKOBOICTBOM
JIOKaJIbHBIE HCCIIEOBAHUS Ha OCHOBE
CYILECTBYIOIIUX METOJOB B KOHKPETHOU
oOnacTu mpoheCcCUOHATBHOH JIeATENLHOCTH

[IK-1.1 3HaeT OpUHOUNBI MOCTPOCHHUS HAYYHOM pPaOOTHI,
MeTrogsl cOopa W aHamu3a IOJMYYEHHOTO MaTepualia,
CHocoObl apryMEeHTalWu; BiaJleeT HaBbIKAMH HOATOTOBKH
Hay4YHbIX  0030poB,  myOnukanmuii,  pedeparoB  u
oubnuorpadguii Mo TEMaTWke MPOBOAMMBIX HCCIICAOBAHUM
Ha PYyCCKOM U aHIVIMHCKOM SI3bIKE

[IK-1.2 VYmeer pemars Hay4Hble 3aJadyd C ITOHUMaHHEM
CYIIECTBYIOIIMX IOAXOMOB K BepHdUKaMU Mojene
MPOrpaMMHOIO OOECHeYeHHss B CBA3M C MOCTaBICHHOMN
IEJBI0 U B COOTBETCTBUY C BRIOPAHHONW METOIUKON

[IK-1.3 HMmeer mnpakTU4YEeCKUH OMBIT BBICTYIUICHHM H
HAy4YHOM apryMeHTAallH IMpH aHalIu3e OOBbEeKTa HAyYHOH H
npodeccuoHaIBHON 1S TeTbHOCTH

2. Iloka3are M OLleHUBAHUS KOMIIeTeHITHH




B pesynbrare n3yueHus AUCHMIUIMHBI « AHAIIN3 BPEMEHHBIX PAJIOBY» 00Yy4alOIMNCS JOIKEH:

3HATb:

- IOCTAaHOBKY 3aJa4 KJ'IaCCI/I(I)I/IKaL[I/II/I " perpeCCumr Ha OCHOBC BPCMCHHbBIX JTaHHBIX;
- METOAbI PCUHICHUS OTUX 3adaq.

yMeTh:

- (hopMyIHPOBATH MOAXOSIINE KPUTCPUH KauecTBa AJIsl yKa3aHHBIX BBIIIE 3a71a4;
- peaJM30BBIBaTh pEIIEHHUE HAa OCHOBE CTATHCTUYECKHX HJIM OCHOBAHHBIX Ha MAIIMHHOM OOYYE€HUHU
METO/IOB C Yy4E€TOM OI'paHUUYEHUH Ha CIIOXKHOCTb.

BJIaJeTh:

- OCHOBHBIMU IMPOrpaMMHBIMU CUCTCMAMM IS pa6OTBI C BPCMCHHBIMU pAAaMU BMCCTC C APYTUMH
HHCTPYMEHTAMU aHaJIn3a JaHHbIX.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylleMy KOHTPOJII0

1. Cnabas ¥ cusIbHAS CTAIIMOHAPHOCTh BPEMEHHBIX PAZ0B. TPeH I, CE30HHOCTh, IIUKJIBL.
2. Onpenenearie AR nmpornecca, ycioBus craiiuonapaoct. AK®, ee rpaduueckoe npencTaBicHUE.
3. Ompenenenrie MA mporiecca, YCIOBHS CTallHOHAPHOCTH.

4. SARIMAX, 06a30Bble 3J€MEHTHI, MEPBOHAYAIbHAS OLIEHKA THIIEPHapaMEeTPOB C HCIOJIb30BaHHEM
AK®, YAK®D. Beibop mozaen.

5. HeoOxomuMble 1 xKejlaeMble CBOMCTBA OCTATKOB.

6. DKCIIOHEHIMAIILHOE CIIIAXXUBAHUE: UJies, 0a30BbIC DIIEMEHTHI, BLIOOP MOJIEIIH.

7. Monenmu ARCH u GARCH. Monens VAR. Kycouno-nuneiinas NLAR. Facebook Prophet.
8. [IpuzHaku ans mamuHHOTO 00y4yeHus. Kpocc-Banmuaanus st BpeMEHHBIX PSIJIOB.

9. PexyppeHTHble HEMpOHHBIE CEeTH, NpeuMylllecTBa U Henoctarku. IlpenmyinecTBa M HEAOCTaTKU
LSTM.

10. CBeprouyHble HEMPOHHBIE CETH AJISl BPEMEHHBIX PSIOB, IPEUMYIIECTBA U HEIOCTATKH, CPABHEHHUE C
RNN.

11. Mexanu3m BHuUMaHHA. TpaHchopMepsl, MpeuMylnecTBa W HemocTarku. CTpaTermu CHUKECHUS
BPEMEHHOM M MPOCTPAHCTBEHHOM CIIOKHOCTH MeXaHW3Ma BHUMaHUs. TpaHc(opmeps! 1 BpeMEHHBIX
PSIOB.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yvyarommxcst

CrmcoK BOIPOCOB K 9K3aMEHY:
. Uro Takoe AR mporuecc, ycnoBusi cTallioOHapHOCTH?
. Haiite onpenenearie AK®D u e€ rpaduueckoe mpeacTaBIcHHE.
. Kakue cyniecTByroT mpu3HaKy s MAITUHHOTO 00y4YeHHs?
. Jlaiite onpenenenue aus Kpoce-Banunayu ai1st BpeMEHHBIX PSAIOB.

1
2
3
4
5. Kaxk onpenenuts HEOOXOMMBIE H KeJlaeMbIe CBOHCTBa OCTATKOB?
6. OCHOBHBIE CBOMCTBA BPEMEHHBIX PSOB.

7. PeKyppeHTHbIE HEHPOHHBIE CETH, UX IIPEUMYIIECTBA U HEAOCTATKHU.
8. Uto takoe Tpanchopmepsi?

9. Uto Takoe rpaduueckoe npeacrasienne AOK?

1

0.Kaxue cymiecTByIOT BUJIbI CBOMCTB OCTATKOB?



[Tpumeps! 3K3aMEHHALIMOHHBIX OUJIETOB:

buner Nel

1. HazoBuTe OCHOBHBIE CBOMCTBA BPEMEHHBIX PSIIOB.

2. OnumuTe OCHOBHBIE TPOOJIEMBl MEXaHM3Ma BHUMAaHHUS B 3a/1a4€ MOACIMPOBAHNS BPEMEHHBIX PSIJIOB.
buner Ne2

1. Kakum 00pa3oM MOXXHO NPUMEHHTH T'PaJUEHTHBIC METOABI I 3a1ad ¢ HeauddupeHmupyemoit
ueneBoil GpyHkuei?

2.IloueMy npyM MHUHUMH3aLUW KBaJpPaTUYHOIO OTKJIOHEHHUS 3ajada INPOTHO3UPOBAHUS BPEMEHHBIX
PSIIOB MOXKET peIIaThCsl HEONTHMAIBHBIM CIIOCOO0M?

Kpurepun onennBanus

Onenka «ommuyHO (10)» BBICTABISETCS CTYIEHTY, KOTOPBII MPOSIBIII BCECTOPOHHEE, CUCTEMATHIECKOE
1 IyOoKoe 3HaHHe MaTepuaia 00pa3oBaTeIbHON MPOTPaMMBbl, CAMOCTOSITENILHO BBITIOIHII BCE 3a/1a4H,
IPeAyCMOTPEHHBIE MPOTPaMMOl, IITyOOKO H3Y4WI OCHOBHYIO M JIONOJHHUTEIBHYIO JIUTEPaTypy,
PEKOMEHJIOBAaHHYI0 NPOTrPaMMOM. , aKTUBHO paOoTaeT B Kiacce M IMOHMMAeT OCHOBHBIC Hay4dHBIC
KOHIIETIIUM MO0 M3y4aeMOH IUCLUIUIMHE, MPOSBHJ TBOPYECKUI MMOAXON M HAay4yHbIM MOAXO B
MOHMMAaHUM W NPEACTABICHUM Marepuaja oO0pa30BaTENbHOM MPOrpaMMbl, OTBET Ha KOTOPBIN
XapaKTepu3yeTcs UCIOIb30BaHUEM OOTaThIX M a/IeKBAaTHBIX TEPMHHOB, a TAK)Ke MOCIE0BATEIbHBIM H
JIOTUYHBIM M3JIOKEHUE MaTepuana;

Ouenka «ommmuHO (9)» [Jaercs CTyIEHTY, KOTOPBIH TMPOAEMOHCTPUPOBAT  BCECTOPOHHEE
cUCTeMaTh4yecKoe 3HaHUe Marepuana oOpa3oBaTeNbHOW MPOrpaMMbl, CAMOCTOSATEILHO BBITIOJIHHUI BCE
3a7a4d, IMPEAyCMOTPEHHBIE INPOrpaMMO, IITyOOKO YCBOMJI OCHOBHYIO JUTEpAaTypy M 3HAKOM C
PEKOMEHTyeMOM JOMOIHUTEIBHON JIUTEPaTypoil. IO mporpaMme, akTUBHO mpopadoTan Ha 3aHATHUSX,
[OKa3aJl CUCTEMHOCTb 3HAHUM 1O JUCLUIUIMHE, AOCTAaTOYHYIO JUIsl JajbHEHIIEro U3ydeHUs, a TaKxke
YMEHHE CaMOCTOATENBHO PpaCIIUPSTh €€, OTBET KOTOPOH OTIMYAETCS TOYHOCTBIO HCIIONB3yEeMBIX
TEPMUHOB, a U3JIOKEHNE MaTepHajla B HEM I10CIIe/I0BATEIIBHOE U JIOTUYHOE;

OueHka «oTaUYHO (8)» BBICTABISIETCS CTYIEHTY, KOTOPBIA NPOSBWII TOJHOE 3HAHHE Marepuala
00pa3oBaTeIbHOM MPOTrpaMMbl, HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEH B CBOEM OTBETE,
CaMOCTOATENBHO BBIMOJIHWI BCE 3aJaHMsl, NPEAyCMOTPEHHBIE MPOrPaMMON, H3yYWI OCHOBHYIO
JUTEpaTypy, PEKOMEHIOBAHHYIO Y4eOHOH mIporpaMMmoi. Imporpamma, akTHBHO NpopaOOTaHHAas Ha
3aHATHAX, IMOKa3aja CHCTEMHOCTh €r0 3HAHWH 110 JWCIMIUIMHE, JOCTAaTOYHBIX IS JajbHEHIIEero
U3Y4EHUs, a TAKXKE CIIOCOOHOCTh CAMOCTOSTEIBHO UX PACIINPATH;

Ouenka «xopomo (7)» BBICTAaBISETCS CTYIACHTY, KOTOPBIH NpPOSBWIJI JOCTATOYHO TOJHOE 3HAHUE
Mmarepuana o0pa3oBaTeNbHOM MPOrpaMMBbI, HE JIONYCKAaeT CYIIECTBEHHBIX HETOYHOCTEH B OTBETE,
CaMOCTOSITEIIFHO BBITIOJNHIII BCE€ 33JaHUsl, IMPEIYCMOTPEHHBIC IPOrPaMMON, HW3Y4YHJ OCHOBHYIO
PEKOMEH/I0OBaHHYIO JIUTEpPaTypy IO MPOorpamMMe, aKTUBHO paboTall Ha 3aHSTHUSX, IPOSIBUI CUCTEMHOCTb
CBOMX 3HaHHH IO IUCHUIUIMHE, TOCTAaTOYHBIX JJIsl NAJbHEHINEro M3y4eHHUs, a TakkKe CIIOCOOHOCTh
CaMOCTOSITEIIFHO HX YCHIIUBATD;

Ouenka «xopouio (6)» BBICTAaBISIETCS CTYICHTY, KOTOPBI NPOSBHJI JOCTaTOYHO IIOJHOE 3HAHUE
Marepualia 00pa3oBaTeIbHON MPOrPaMMBI, HE JOIYCKAeT CYIIECTBEHHBIX HETOYHOCTEH B CBOEM OTBETE,
CaMOCTOSITEJIHO BBINOJIHWII OCHOBHBIC 33/1a4M, NPELyCMOTPEHHBIC NMPOTrPAaMMON, M3y4YHJI OCHOBHYIO
JUTEPaTypy. PEKOMEH/IOBAaH IPOTPAMMOM, TIOKa3aJl CHCTEMAaTHYHOCTh CBOMX 3HAHHU 110 TUCHUILIMHE,
JOCTaTOYHYIO ISl AaTbHEHIIEro U3y4eHHUSs;

Ouenka «xopomo (5)» maercs CTyAEHTY, IPOJACMOHCTPUPOBABIIEMY 3HAaHHE Marephajia OCHOBHOM
oOpa3zoBarenbHONH TporpaMMbl B 00beMe, HEOOXOAMMOM JUIsl JajbHeliero oOydueHust u Oymyiiei
paboThl 1O Tpodeccruu, KOTOPBIi, He TPOSBIAS JOCTATOYHON aKTUBHOCTH Ha ypOKaxX, TEM HE MEHee
CaMOCTOSITEJIFHO BBITIOJHSI OBJIAQJEeNl OCHOBHBIMH 3aJadaMH, HPEIYyCMOTPEHHBIMU IIPOrPaMMOIA,
OCBOHMJI OCHOBHYIO JIUTEPaTypy, PEKOMEHIOBAaHHYIO IPOTPaMMOM, JOIYCTWJI OIHMOKM B UX
BBINIOJIHEHUM M OTBETE BO BPEMsI TECTHPOBAHUS, HO MMEET HEOOXOIMMBIC 3HAHMS Uil UCIIPABICHUS
3THUX OMHMOOK CaMOCTOSTEIIBHO;



OreHKa «yHZOBICTBOPUTEIBHO (4)» HaeTCsl CTyIEHTY, OOHApYXHMBIIEMY 3HAaHWE Marepualia OCHOBHOM
oOpa3zoBarenbHONH MporpaMMbl B 00beMe, HEOOXOAMMOM JUIsl JajbHeWiero oOydeHust U Oymyiiei
paboThl 1O Tpodeccruu, KOTOPBIi, He MPOSBIAS JOCTATOYHON aKTUBHOCTH Ha ypOKaX, TEM HE MEHee
CaMOCTOSITEJIEHO BBINOJHS BBIIOJIHMJI OCHOBHBIE 3aJ1a4d, NMPELYyCMOTPEHHbIE MPOTrPaMMOM, H3ydulil
OCHOBHYIO JIUTEPATypy, HO IOIYCTHJI OUTMOKY B UX BBHINIOTHEHUH U B CBOEM OTBETE BO BPEMsI TECTa, HO
uMeeT HeoOXOIMMbIe 3HAHHS JJIsl HCIPABICHHS 3TUX OLUIMOOK MO/ PYKOBOICTBOM IIPENO/IaBaTes;
OreHKa «yTOBIETBOPUTEIBHO (3)» BBHICTABISIETCS 00ydYaroIeMycs, IPOsBUBIIEMY 3HAHUE MaTephaiia
OCHOBHOW 00pa3oBaTelbHON MporpaMmbl B 00beMe, HEOOXOJMMOM JUIS JalbHEHWIIero oOy4eHUs |
Oynmymieir paboThl 1Mo mpodeccHr, He NPOSBUBIIEIO AKTUBHOCTH Ha 3aHATHIX, CaMOCTOSITEIHHO
BBIITOJTHUBIIETO OCHOBHBIC 3a/aHMA, IPEAYCMOTPEHHBIE 3aKOHOAATENBCTBOM. MPOrpaMma, HO
JONyCKaromas OmMHOKM B MX BBHINOJHEHWM W B OTBETE BO BpeMs TecTa, HO oOnamaromias
HEOOXOAMMBIMU 3HAaHMSAMH Ml YCTpPAaHEHHS IIOA PYKOBOJACTBOM IIperojaBaTesst Hamboiee
CYIIECTBEHHBIX OLTHOOK;

OmueHka «HEYIOBICTBOPUTEIBHO (2)» HAaeTCsl CTYACHTY, KOTOPBII MOKa3ajd MpoOeibl B 3HAHHUAX WIIH
HEIOCTAaTOK 3HAaHWH MO 3HAYMTEIFHON YacTH Marepuaia OCHOBHOW 00pa3oBaTelIbHOW MPOrpaMMEI, HE
BBINTOJTHUJI CAMOCTOSATENIFHO OCHOBHBIE 33/1a4H, TpeOyeMble MPOrpaMMOM, JOIMYCTHII IPUHIUITHATbHbIE
OMIMOKY B BBINIOJHEHHE MPEIYCMOTPEHHBIX NPOrpaMMOM 3a/ad, HE WMEIOIIET0 BO3MOKHOCTH
MPOJOJDKUTE yuely WIIM HayaTh MpOoeCCHOHANBHYIO AEATEILHOCTh 0€3 JOMOJIHUTEIBHON TOITOTOBKH
0 JTaHHOH TUCLUILTHE;

OneHka «HEYJOBIETBOPUTENBHO (1)» CTaBUTCS CTYJEHTY NPU OTCYTCTBUU OTBETa (OTKa3 OT OTBETA),
a0 KOTJa TPE/ICTAaBICHHBI OTBET COBCEM HE COOTBETCTBYET CYTH BOIIPOCOB, COJCPIKAIIUXCS B
3a7laHuM.

5. MeTonuyeckne MaTepuaJbl, onpeaesiiome NpoueIypbl OlleHMBAHUS 3HAHUIN, YMEeHUH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

Bo Bpems mpuéma sk3aMeHa MpH MOATOTOBKE OMJIeTa MOXKHO IOJIB30BaThCA JIIOOBIMH MaTepHaJIaMU.
ITpy HenmocpeaCTBEHHOM OTBETE HHYEM IOJIBb30BaThCs Hemb3s. HeoOxomammo oOpaTtuth BHMMaHHE HA
TEOpEeTHYECKM MHMHMMyM. He3HaHne OTBETOB Ha BONPOCHI M3 TEOPETUYECKOIO MHHUMyMa
aBTOMATHYECKU BJIEYET HEYJJOBIETBOPUTEIIbHYIO OLIEHKY 32 K3aMEH.



