degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
NPHUKJIATHONH MATEMATHKH H
HH(OPMATHKH

A.M. Paiiropoackuii

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

10 JMCHMILIMHE: AHanu3 BpEMEHHBIX PAJI0B
110 HANIPABJICHUIO: [Ipuxnagnas MmareMaruka U HH(oOpMaTrKa
Nnpo¢uJIb NOATOTOBKH: [Ipuxnagnas MmareMaruka U HHQOpMaTrKa

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

Kypc: 1
KBAJM(PUKAIMA: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHui) - Dx3amMeH

AynuTOpPHBIX YacoB: 45 BCero, B TOM YHCIIE:
nexuuu: 30 gac.
ceMuHapsl: 15 vac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 60 gac.
[ToaroroBka x sk3ameny: 30 yac.
Bcero gacos: 135, Bcero 3au. en.: 3

KonnuecTBo KOHTPONBHBIX PadoT, 3a1aHuil: 2

[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-2.1 UmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
MaTeMaTHYECKNX HCCICIOBAaHUH B paMKax TeMaTHYeCKOU
o0JyacTu cBoei mpodeccuoHaIbHOM JIeATENbHOCTH

OIIK-2.2  Cnoco0eH  OUEHHTh  AKTYalbHOCTb  H

OIIK-2 CriocoOeH coBepIICHCTBOBATh U MPaKTUYECKYI0 3HAYMMOCThH MPHUKIAIHBIX MaTeMaTUYeCKUX
pean30BBIBaTh HOBBIE MAaTEMAaTHYECKHE HCCIICAOBAaHUM B CBOEH Mpo(eCcCHOHANBHOM 001acTn
METOABI PCIICHUS IIPUKIaHBIX 3314 OIIK-2.3 Bnaameer mnpodeccrnoHanbHOW TEPMHUHOJIOTHUEH,

HCIIONIb3yEMOH B COBPEMEHHOM  HAy4YHO-TEXHUYECKOU
auTepatype, o0azaeT HaBbIKAMU YCTHOTO M IHCBMEHHOTO
W3JIOKEHUS PE3YJIBTaTOB HAYYHOW JESATENBHOCTH B PaMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

[MK-1.1 3HaeT TPUHIUNBI MMOCTPOCHHS HAYYHQPAOOTHI,
Merogsl cOopa W aHanM3a TIIOJMyYEHHOTO MaTepHalia,
CIOCOOBI apryMEHTalluy; BIIaJECT HABBIKAMH IIOATOTOBKU
Hay4YHbIX  0030poB,  mnyOnjkammpedepatoB U
oubnuorpadun’ 1Mo TeMaTHKe MPOBOIUMBIX HCCICOBAHUU
Ha PYCCKOM H aHIJIH CKOM SI3BIKE

IIK-1 I'0TOB K BK/IIOUEHUIO B
npodeccruoHaIbHOE COOOIIECTBO; CIIOCOOCH
MIPOBOJUTH T10J] HAYYHBIM PYKOBOJICTBOM
JIOKQJIBHBIE UCCIIEMOBAHUSI HA OCHOBE
CYIIECTBYIOIIUX METO/IOB B KOHKPETHOU
obyiacT MpoheCCUOHATBHOU JICATEILHOCTH

[IK-1.2 YMmeer pemars Hay4dHbIE 33aJa4d C TOHUMaHHEM
CYLIECTBYIOIIUX TMOAXOAOB K BEpUPHUKALMKU MOAETICH
IPOrpaMMHOTO 00ecHedeHus B CBA3UM C IOCTaBICHHOM
LENbIO U B COOTBETCTBUH C BEIOPAHHOW METOAUKOU

[IK-1.3 Hmeer mnpakTUYECKHBIIBIT BBICTYIUICHUM
HAy4YHOW apryMEHTAIWW TpU aHalu3e 00beKTa HayYHOH
po¢ecCUOHATBHOU ACATEIbHOCTH




[1K-2 [MorumMaeT 1 criocobeH MPUMEHUTH B
Hay4YHO-UCCJIEIOBATCIBCKON U TPUKIIATHOM
JIEATEJIbHOCTA COBPEMEHHBIA MaTEMaTUYECKUI
anmapar v allTOPUTMBI, OCHOBHBIEC 3aKOHBI
€CTEeCTBO3HAHUS, COBPEMEHHBIE SI3BIKU
MIPOTPAMMHUPOBAHUS U MIPOTPAMMHOE
o0ecrieyeHne; ornepanuoOHHbIE CUCTEMBI 1
CETEBBIC TCXHOJOIUH

[IK-2.1 3HaeT OCHOBBI  HAy4YHO-HCCIIEIOBATEIHCKOU
JesITeIbHOCTH B oOmnactu
MH()OPMALMOHHO-KOMMYHHKAIIHOHHBIX TEXHOJIOTUH

BJIaJ€CT 3BHAHUEM OCHOB (1)I/IJ'IOCO(1)I/II/I 1 MCTOHOJIOTUUN HAYKHU,
3HAaHUEM METOHOB HAYYHBIX HUCCJICIOBAaHUM 1 HAaBBIKAMHU HMX
MMPOBCACHUS

[IK-2.2 Vmeer mnpakTUYeCKUAIBIT WCIOIH30BAHUS
CYIIECTBYIOIIUX METOIOB ¥ QJITOPUTMOB pPELICHUS 3a1ad
nuppoBor 00pPaOOTKA CHTHAJIOB, HWCIONB30BAHUS CETH
Wureprer, AQHHOTUPOBAHUS, pedepupoBaHus,
oubmuorpaduyeckoro paspICKaHWS H  ONUCAHHSA, OIBIT
paboThI C HAyYHBIMH UCTOYHUKAMH

[MK-2.3 YMmeer mpuUMEHATH MOMy4YeHHBIE 3HAHUS B 00JacTH
($yHIaMEeHTaIbHBIX HAYYHBIX OCHOB TEOPUH WH(POpMALUU H
pemarb CTaHIApTHBIE  3a/auHl B COOCTBEHHOU
HAy4YHO-HCCIIEA0BATEIILCKON AESITEIbHOCTH

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbrare ocBOCHMS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAaThb:

yMEThb

- IOCTAHOBKY 3a71a4 KJIaCCU(PUKAIINK U PETPECCHUH HA OCHOBE BPEMEHHBIX JIaHHBIX;

- MCTOJbI PCUHICHUA DTUX 3a1a4.

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

BJIAJIETh:

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

HUHCTPYMCHTAMH aHaJIM3a JaHHbIX.

4. Conep:xanne TMCUMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jejiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacoB H BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl tuctMIiInHbl (MOIYJIS) U TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

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

Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
OcHo eme 0
| HOBBI BPEMEHHBIX psAoB u 6 3 12
CTallMOHAPHOCTb.
2 [IpornosupoBaHue U CIIaKUBaHUE. 6 3 12
3 Pacmmpennbsie Monenu M MHTEPBAJIbHBIC 6 3 12
IIPOTHO3BI.
4 MammHHOe o0ydeHHe U IIyOoKoe 6 3 12
oOy4eHue AJ1s1 BpEMEHHBIX PSIIOB.
5 Tpancopmepsl U OOHapYKEHHUE CMEHBI 6 3 12
pexxuMa.




Nroro yacos 30 15 60
[TonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2. CopaepxaHue TUCHUILTUHBI (MOYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemectp: 1 (Ocennwii)

1. OCHOBBI BpEMEHHBIX PSIIOB U CTAIlHOHAPHOCTb.

BBoaHbIe MOHATHSI BPEMEHHBIX PSJIOB, BKJIIOYasi aBToperpeccroHHble (AR) U ckomp3smue cpeaHue
(MA) mnpomeccel. O6cyxaenune ¢ynkium arokoppersinuu (ACF) u cramoHapHOCTH, BKITIOYast
TECTHI Ha CTAI[MOHAPHOCTb, TAKHE KaK paclMpeHHbId TecT Juku-Dymepa.

2. HpOFHO3I/IpOBaHI/IC " CIVIa’KMBAaHHUC.

Paznuunbsie meronmbl mporHozupoBaHus, BkIodas ARIMA u ero omeHKH, a TakKe MEeTO[bI
CIIIAXXHMBaHUA, Kak MA CIMaXXMBaHME M O3KCIIOHCHUWAIbHOE CIlIakuBaHue. Bkiodaer B cels
M3y4YeHHE JEKOMITO3UIIMU BPEMEHHBIX psAIoB, Takoi kak STL, u cpasHenune ETS u ARIMA.

3. PaciupeHHble MOAEIU U UHTEPBAJIbHbIE IPOTHO3BI.

O030p TNPEAWKTUBHBIX WHTEPBAIIOB U Ooyiee CIOXHBIX Momenei, takux kak ARCH, VAR wu
HeJMHEHHasi aBToperpeccus. PaccMoTpeHre MOJIETMPOBaHUsl CTPYKTYPHBIX U3MEHEHUH M CIIOXKHBIX
CE30HHOCTEH ¢ UCIOJIb30BaHWEM TaKUX HHCTPYMEHTOB, Kak Prophet, Neural Pro.

4. MammHHOe 00y4eHue 1 IyO0okoe o0ydeHre Al BpEMEHHBIX PsIIOB.

[IpumeHeHne MamMHHOTO OOy4YeHHs, BKJIIOYAs M3BJICUCHUE IPU3HAKOB, KpPOCC-BAIUAALMIO H
npeacTaBieHre oO0yueHHs CIelUalbHO AU BpEMEHHBIX psiioB. BBenenue B miyOokue oOydaromue
Mojenu, Takue kak RNN, LSTM u CNN, ¢ nemonctparnusmu Ha PyTorch u apyrux ruargopmax.

5. Tpancdopmepsl 1 0OHApYKEHHE CMEHBI PEXKIMA.

[TonpoGHOe w3yueHue TpaHCHOPMEPOB, BKIIOYAS CIIOCOOBI TMOBBIMICHHUS WX 3((HEKTUBHOCTH, UX
MpPUMEHEHNE K BPEMEHHBIM psjgaM. Takke paccMaTpHBAIOTCS METOAbl OOHApYKEHHsI U3MEHEHUH B
pacupeneeHny JaHHBIX 71 BpEMEHHBIX PSOB.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEOOXOMMO AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

VuebHas ayquTopHsi, OCHAIlEHHAs! KOMITBIOTEPOM U MYJIBTUMEIMHHBIM 000py10BaHHEM (TIPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa




Jlureparypa na kadenpe:

1. MammnanaOe 00yuenue [ Texct]/X. bpunk, [Ix. Puuapnc, M. ®@esepond, Real-World Machine
Learning, -CII6., [Turep, 2017

2. Python u mamuuHoe oOyuenue [Tekcr] = Python Machine Learning : kpaline HeoOXoauMoe U3jaHUE
M0 HOBEWIIIEH Mpe/icKa3aTeTbHON aHaTMTHKE ISt O0Jiee ITyOOKOTO0 TOHUMAaHHS METOI0JIOTHI
MamrHHOoro obydenus / 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 noctymn).

JlononHuTenbHAs TUTEpaTypa
Jlureparypa Ha kadenape:
1. Maremaruieckrie OCHOBBI MAIIMHHOTO 00y4eHus U mporHozuposanus [Tekcr] / B. B. BoioruH ;
Mock. ¢u3.-TexH. uH-T (Toc. yH-T), JIa0. CTPyKTypHBIX METOJOB aHAJIN3a JIaHHBIX B MPEICKa3aTeILHOM
monenupoannu (IIpeMoJla6), u-T npobiem nepenaun uadopmaiun uM. A. A. Xapkesuua PAH -
M.MIIHMO,2013

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

http://github.com/girafe-ai

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOIYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NPpOrpaMMHOIo odecredyeHust
H HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)

MyJILTI/IMeZ[I/II\/'IHBIe TCXHOJIOT'MU MOKHO MCITIOJIb30BATh HA JICKIHUAX U NPAKTUYCCKUX 3aHATUAX, B TOM
YHUCJIC Ha MMPE3CHTAUAX.

9. MeToauyeckue yKazaHusi AJis1 00y4arOIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

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

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

VYeneniHoe ocBoeHUE Kypca TpeOyeT HanpsHKEHHOM caMoCTOsATeNbHOM paboThl cTyfeHTa. B mporpamme
Kypca TpUBEACHO MHUHUMAIbHO HEOOXomuMoe Bpemsl Ui paldoThl CTyleHTa HaJ TEMOH.
CamocrosiTenpbHas paboTa BKIIOUAET B CE0s:

— YTEHHE U KOHCIIEKTHPOBAaHUE PEKOMEHJOBAaHHON JIUTEPATYPhI;

— npopaboTKy ydeOHOro marepuaina (o y4yeOHOM M HaydyHOW JNHUTEpaType), MOArOTOBKY OTBETOB Ha
BOIIPOCHI, IPEIHA3HAUEHHBIX [UI1 CaMOCTOSITEIbHOIO M3YyHEHHUs, JI0Ka3aTelIbCTBO OTHAEIbHBIX
YTBEp>KJICHUH, CBOWCTB;

— IOATOTOBKY K DK3aMEHY.

PykoBOACTBO M KOHTPONb 32 CaMOCTOSATENBHOM paboTON CTygeHTa ocymiecTBisieTcss B (opme
UHAUBUYaIbHBIX KOHCYJIbTALUM.

BaxHo 10oOWTBHCS MOHMMaHHS U3y4yaeMOro Marepuaiia, a He MEXaHHYECKOro ero 3amomuHaHus. llpu
3aTPYIHEHUU H3Y4YEeHHS OTIENbHBIX TEM, BOIIPOCOB, CJIEAYyeT OOpamiarbesi 3a KOHCYJIbTAlUAMH K
JIEKTOPY.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxiagnas MmareMaruka U HHQOpMaTrKa
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-2 CriocoOeH coBEepIICHCTBOBATh U
pean30BbIBaTh HOBBIC MaTEMaTHYECKHE
METO/IbI PEIICHHUS TPUKIIATHBIX 33/1a4

OIIK-2.1 UmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
MaTeMaTHYECKNX HCCICIOBAaHUHA B paMKaxX TeMaTHYEeCKOU
o0JyacTu cBoei mpodeccuoHaIbHOM JIeATENbHOCTH

OIIK-2.2  Cnooco0eH  OUEHHTh  AKTYalbHOCTb  H
[IPAKTUYECKYIO 3HAYMMOCTh NPHUKJIAJHBIX MaTeMaTHUECKUX
HCCIICAOBAaHUM B CBOCH Mpo¢eCCHOHANBHOM 001acTn

OIIK-2.3 Bnaxmeer mnpodeccrnoHanbHOW TEPMHUHOJIOTHUEH,
UCHOJNB3YeMOH B COBPEMEHHOH  HAayYHO-TEXHHYECKON
auTeparype, o0azaeT HaBbIKAMU YCTHOTO M IHCBMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HAyYHOW AEATEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

IIK-1 I'0TOB K BK/IIOYEHUIO B
npodeccruoHaIbHOE COOOIIECTBO; CIIOCOOCH
MPOBOJUTH T10J] HAYYHBIM PYKOBOJICTBOM
JIOKQJIBHEIE UCCIIENOBAHUSA HA OCHOBE
CYIIECTBYIOIIUX METOIOB B KOHKPETHOU
obyacTu MpoheCCUOHATBHOU JICATEILHOCTH

[IK-1.1 3Haer npuHIUIB TMOCTPOEHUS HAYYHQIAOOTHI,
Merogsl cOopa W aHanM3a TIOJMyYEHHOTO MaTepHalia,
CIOCOOBI apryMEHTAlluy; BIIAJECT HABBIKAMH IIOATOTOBKU
Hay4yHbIX  0030poB,  mnyOnjkammpedepatoB U
oubnuorpadun’ 1Mo TeMaTHKE MPOBOIUMBIX HCCIECTOBaHUU
Ha PYCCKOM H aHIJIH CKOM SI3BIKE

[IK-1.2 Ymeer pemarp Hay4YHbIE 33Ja4d C TOHUMaHHEM
CYLIECTBYIOIIMX TMOAXOAOB K BEpUPHUKALMKU MOAETCH
HIPOrPaMMHOTO 00ecHeyeHus B CBA3UM C IOCTaBICHHOM
LENbIO U B COOTBETCTBUH C BEIOPAHHOW METOAUKOU

[IK-1.3 Hmeer mNpakTUYECKHBIIBIT BBICTYIUICHUM
Hay4yHOW apTryMEHTallu{ MpH aHalln3e OObEeKTa HAyYHOH
po¢ecCUOHATBHOU ACATEIbHOCTH

[1K-2 [MorumMaeT 1 criocobeH MPUMEHUTH B
HAy4HO-HCCIICAOBATEILCKON U PUKIIATHOM

JEATEJIbHOCTA COBPEMEHHBIA MaTeMaTUYECKUI

anmapar ¥ ajJrOpUTMbl, OCHOBHBIE 3aKOHBI
€CTECTBO3HAHUSI, COBPEMEHHBIE SI3bIKU
MPOrpaMMHUPOBAHUS U IPOTPAMMHOE
obecrieueHne; oneparroHHbIe CUCTEMBI U
CETEBbIE TEXHOJIOTHUHI

[IK-2.1 3HaeT OCHOBBI  HAyYHO-HCCIIEIOBATEIHCKOU
JesITeTbHOCTH B oOmnactu
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX TEXHOJIOTUH

BJIaJ€CT 3HAHUEM OCHOB (1)I/IJ'IOCO(1)I/II/I 1 MCTOHOJIOTUHN HAYKHU,
3HAaHUEM METOHOB HAYyYHBIX HUCCJICIOBAaHUM 1 HAaBBIKAMHU HX
MMPOBCACHU

[IK-2.2 Vmeer mnpakTUYeCKUAIBIT WCIOIH30BAHUS
CYIIECTBYIOIIUX METOIOB M QJITOPUTMOB DPELICHUS 3aad
uppoBoH 00pPaOOTKA CHTHAJIOB, HWCIONB30BAHUS CETH
Wureprer, AQHHOTUPOBAHUS, pedepupoBaHus,
oubnuorpaduyeckoro paspICKaHWS H ONUCAHHSA, OIBIT
paboThI C HAyYHBIMH UCTOYHUKAMH

[IK-2.3 YMmeeT nmpuUMEHATH MONyYeHHBIE 3HAHUS B 00JacTh
($yHIaMEeHTaIbHBIX HAYYHBIX OCHOB TEOPUH WH(POpMALUU H
pemarb CTaHIApTHBIE  3a/auHl B COOCTBEHHOU
HAy4YHO-HCCIIEA0BATEILCKON JAESITeIbHOCTH

2. Iloka3are M OLleHUBAHUS KOMIIeTeHITHH

B pe3YIbTATC N3YUYCHUA JUCIIUITIINHBL «AHanu3 BPCMCHHBIX PAA0B» O6y"IaIOI]_II/II710ﬂ JOJIKCH:

3HAThb:

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

- MCTOJbI PCUHICHUA DTUX 3aaa4.

yMeThb:




- (I)OpMYJ'II/IPOBaTL noAXOoAdIEe KPUTCPUUN Ka4CCTBA JIA YKAa3aHHBIX BBIIIC 3a/1a4,
- pCaJIM30BbIBATh PCHICHHUE HAa OCHOBC CTATUCTUYCCKUX WM OCHOBAHHBIX Ha MAalllMHHOM O6y‘IeHI/IPI
MCTOJOB C YUCTOM OFpaHI/I"IeHI/Iﬁ Ha CIIOKHOCTB.

BJIA1€Th:

- OCHOBHBIMHM HPOTPaMMHBIMU CHCTEMaMH Uil PabOThl ¢ BPEMEHHBIMU PSAAAMH BMECTE C JAPYTUMH
WHCTPYMEHTaMH aHAJIM3a JaHHBIX.

3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJIIO

1. Cnabas 1 cuiibHast CTAlMOHAPHOCTh BPEMEHHBIX PI0B. TpeH1, Ce30HHOCTb, IIUKJIBI.
2. Onpenenenvie AR mpornecca, ycnoBus craiimonapaocta. AK®, ee rpaduueckoe npencTaBieHue.
3. Omnpenenenne MA nporiecca, yCIOBUS CTallMOHAPHOCTH.

4. SARIMAX, 06a30Bble 3JI€MEHTHI, MIEPBOHAYAIBHASI OIICHKAa THUIEpPHIapaMeTPOB € HCIOIb30BaHUEM
AK®D, YAK®. Bribop momemnm.

5. HeoOxoauMble H sKeIacMBI€ CBOMCTBA OCTAaTKOB.

6. DKCTIOHEHITHAIBHOE CITIAXKUBAaHUE: Hiesl, 0a30BEIE 3JIEMEHTHI, BRLIOOP MOJIEIIH.

7. Mogenmu ARCH 1 GARCH. Monens VAR. Kycouno-nuneitnas NLAR. Facebook Prophet.
8. Ilpu3naku mis MammHHOTO 00yueHus. Kpocc-Banuaanus /j1si Bpo€MEHHBIX PSIOB.

9. PexyppeHTHBIE HEMPOHHBIE CETH, NPEHMYIIECTBA M HENOCTaTKU. [IpemMmylnecTBa M HETOCTaTKH
LSTM.

10. CBeprouyHble HEMPOHHBIE CETU AJI1 BPEMEHHBIX PSJIOB, IPEUMYILIECTBA U HEOCTATKU, CPABHEHUE C
RNN.

11. Mexanusm BHMMaHHA. TpaHcdopMepsl, MpeumyliecTBa M HemOCTaTKH. CTpaTreruu CHUKEHHS
BPEMEHHOM M MPOCTPAaHCTBEHHOH CIIOKHOCTH MeXaHW3Ma BHUMaHus. TpaHchopmepsl Al BpEMEHHBIX
PAAOB.

4. lepeyens THNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUsI IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

Crmucok BOpoCoOB K 9K3aMEHY:
. Uto Takoe AR mpouecc, yci1oBusi CTALlHOHAPHOCTHU?
. Haiite onpeneneane AK® u eé rpaduueckoe npencrapieHue.
. Kakue cymecTByroT npu3Haky Ajisi MAIIMHHOTO 00y4YeHHs?
. Haiite onpenenenne g Kpocc-Banunanuu A BpEMEHHBIX PSAJIOB.

1
2
3
4
5. Kaxk onpenennts He0OXOOUMBIE H KeJlaeMble CBOIICTBAa OCTATKOB?
6. OCHOBHBIE CBOWCTBA BPEMEHHBIX PSIIOB.

7. PexyppeHTHbIE HEHPOHHBIE CETH, MX PEUMYLIECTBA U HEJOCTATKH.
8. Uto takoe Tpancopmepsi?

9. Uro Takoe rpadudeckoe npencrapieHrne ADOK?

1

0.Kakwue cymiecTByroT BUAbl CBOHCTB OCTaTKOB?

[Ipumeps! 3K3aMEeHHAITMOHHBIX OUJIETOB:

buer Nel

1. HazoBUTE OCHOBHBIE CBOMCTBAa BPEMEHHBIX PSAOB.

2. OnumuTe 0OCHOBHEIE MPOOIEMBl MEXaHW3Ma BHUMaHUS B 33]1a4e MOJISITMPOBAHUS BPEMEHHBIX PSIOB.
buner Ne2



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

2.IloueMy mpu MUHMMH3ALMK KBAJPATUYHOTO OTKJIOHEHHs 3ajada MPOTHO3HPOBAHHS BpPEMEHHBIX
PSIOB MOXKET PeIIaThCsl HEONTHMAIBHBIM CIIOCOO0M?

Kpurepun oneHnBanus

Onenka «ormuyHO (10)» BBICTABISETCS CTYIEHTY, KOTOPBII MPOSIBIII BCECTOPOHHEE, CUCTEMATHIECKOE
1 IyOoKoe 3HaHHe MaTepuana 00pa3oBaTeIbHON MPOTPaMMBbl, CAMOCTOSITENILHO BBITIONHUI BCE 3a/1a4H,
IPeAyCMOTPEHHBIE MPOTPaMMOl, IITyOOKO H3Y4YWI OCHOBHYIO M JIONOJHHUTEIBHYIO JIUTEPaTypy,
PEKOMEHIOBAaHHYIO TPOTrPaMMOM. , aKTUBHO paOoTaeT B Kiacce M IMOHMMAaeT OCHOBHBIC HayudHBIC
KOHIIETIIMM MO M3y4aeMOH IUCLUIUIMHE, TMPOSBHI TBOPYECKUI MOAXON M HAay4yHbIM MOAXOH B
MOHMMAaHUM W NPEACTABICHUM Marepuaja oO0pa30oBaTEJbHOM MPOrpaMMbl, OTBET Ha KOTOPBIA
XapaKTepu3yeTcs UCIOIb30BAaHUEM OOTaThIX M a/IeKBAaTHBIX TEPMHHOB, a TAK)KEe MOCIIEI0BATEIbHBIM H
JIOTUYHBIM M3JIOKEHUE MaTepuana;

Ouenka «ommmuHO (9)» [Jaercs CTyIEHTY, KOTOPBIH TMPOAEMOHCTPUPOBAT  BCECTOPOHHEE
cUCTeMaTh4yecKoe 3HaHUe Marepuana oOpa3oBaTeNbHOW MPOrpaMMbl, CAMOCTOSATEIIBHO BBITIOJIHHUI BCE
3a7a4d, MPEAyCMOTPEHHBIE INPOrpaMMOi, IITyOOKO YCBOMJI OCHOBHYIO JIUTEPAaTypy M 3HAKOM C
PEKOMEHTyeMOH JOMOIHUTEIBHON JINTEPaTypoil. IO mporpaMme, akTUBHO mpopadoTan Ha 3aHATHUSX,
[OKa3aJl CUCTEMHOCTb 3HAHUM 1O JUCLUIUIMHE, AOCTAaTOYHYIO JUIsl JajbHEHIIEro U3ydeHUs, a TaKxke
YMEHHE CaMOCTOATENBHO paCIIUPSTh €€, OTBET KOTOPOW OTIMYAETCS TOYHOCTBIO HCIIONB3yEeMBIX
TEPMUHOB, a U3JIOKEHNE MaTepyualla B HEM I0CIIeI0BATEIIBHOE U JIOTUYHOE;

OueHka «oTaUYHO (8)» BBICTABISIETCS CTYIEHTY, KOTOPBHIA MPOSBWII TOJHOE 3HAaHHE Marepuala
00pa3oBaTeIbHOM MPOTrpaMMbl, HE JIONMYCKAET CYIIECTBEHHBIX HETOYHOCTEH B CBOEM OTBETE,
CaMOCTOATENIBHO BBIMOJIHWI BCE 3aJaHMsl, NPEAyCMOTPEHHBIE MPOrPaMMON, H3yYWI OCHOBHYIO
JUTEpaTypy, PEKOMEHIOBAHHYI0 Y4eOHOH mHporpamMMmoi. Mmporpamma, akTHBHO Npopa0OTaHHAas Ha
3aHATHAX, IMOKa3aja CHCTEMHOCTh €r0 3HAHWH 10 JWCIMIUIMHE, NOCTAaTOYHBIX IS JajbHEHIIEero
U3Y4EHUs, a TAKXKE CIIOCOOHOCTh CAMOCTOSTEIBHO UX PACIINPATH;

Onenka «xopomo (7)» BBICTABIAETCS CTYHOCHTY, KOTOPBI MPOSBUI JOCTAaTOYHO IIOJHOE 3HAHHUE
Marepuaia 00pa3oBaTeNbHON MPOTrpaMMbl, HE JAOIYCKAaeT CYIIECTBEHHBIX HETOYHOCTEH B OTBETE,
CaMOCTOSITENBHO BBIMOJHUI BCE 3aJaHHA, NPEAYCMOTPEHHBIE MPOTrPaMMON, H3YYWJI OCHOBHYIO
PEKOMEH/IOBaHHYIO JIUTEpaTypy MO MpOrpaMMe, aKTUBHO padoTall Ha 3aHITUSAX, IPOSBUI CUCTEMHOCTh
CBOMX 3HAHMH MO JUCHMIUIMHE, AOCTATOYHBIX AJISl JAJIbHEHIIEro M3y4YeHHs, a TaKKe CIHOCOOHOCTD
CaMOCTOATENBHO UX YCUIINBATb;

Ouenka «xopomo (6)» BBICTABIAETCS CTYIACHTY, KOTOPBIM HpPOSBWI JOCTaTOYHO IOJHOE 3HAHUE
Marepuaia 00pa3oBaTeNIbHOMN IPOrpaMMbl, HE JOMYCKAET CYIIECTBEHHBIX HETOYHOCTEH B CBOEM OTBETE,
CaMOCTOATEJIBHO BBIIIOJIHMII OCHOBHBIE 33/1a4M, IPEAYCMOTPEHHBIE IPOrpaMMOI, U3y4us OCHOBHYIO
JIUTEPATYPY. PEKOMEHIOBAH MPOrpaMMOil, MOKa3aJl CUCTEMAaTHYHOCTh CBOMX 3HAHUHM MO JUCLUIUIMHE,
JOCTaTOYHYIO [UIsl JaJIbHEHIEro U3y4eHus;

Ouenka «xopomo (5)» maercs CTyAEHTY, NPOJACMOHCTPUPOBABIIEMY 3HAaHHE Marepuaja OCHOBHOM
o0Opa3zoBarenbHONH MporpaMMbl B 00beMe, HEOOXOAMMOM JUIsl JajbHeWniero oOyueHust U Oymyiiei
paboThl 1O Tpodeccruu, KOTOPBIi, He MPOSBIAS JOCTATOYHON aKTUBHOCTH Ha ypOKaxX, TEM HE MEHee
CaMOCTOSITEJIbHO BBITIOJHSI OBJIAJE] OCHOBHBIMH 3aJladaMH, HPETYyCMOTPEHHBIMU IIPOrPaMMOIA,
OCBOHMJI OCHOBHYIO JIUTEpaTypy, PEKOMEHIOBAaHHYIO IPOTPaMMOM, JOIYCTWJI OIHMOKM B UX
BBINIOJIHEHUH M OTBETE BO BPEMsI TECTHPOBAHUS, HO MMEET HEOOXOIWMBIC 3HAHMS JUISl UCIIPABICHUS
3THUX OMHMOOK CaMOCTOSTEIIBHO;

OueHka «yZOBIETBOPUTEILHO (4)» HAaeTCsl CTyAEHTY, OOHApyXXHMBIIEMYy 3HaHHWE Marepualia OCHOBHOM
o0Opa3oBareIbHONM HporpaMMbl B 00beMe, HEOOXOAMMOM JUIsl JajbHeWmiero oOyudeHus u Oymymiei
paboTsl 1O mpodeccnuu, KOTOPbIi, He MPOSBIAS JOCTaTOYHOM aKTUBHOCTH HA ypOKaX, TEM HE MEHee
CaMOCTOSITENBHO BBINOJHSJ BBINOJIHHAI OCHOBHBIE 33]1a4H, MPEIyCMOTPEHHBIE MPOrPaMMOM, U3y4dnI
OCHOBHYIO JIUTEPATypy, HO IOMYCTHJI OUIMOKH B UX BBINOJHEHUH U B CBOEM OTBETE BO BPEMsI TECTa, HO
HUMeEeT HeoOXOAUMBIE 3HAHUS JUIsl ICIIPABJICHUS ATHX OMIMOOK MO/ PyKOBOACTBOM IPEIIOJaBaTels;



OreHKa «yTOBIETBOPUTEIBHO (3)» BBHICTABISIETCS 00ydYaroIeMycs, IPOsBUBIIEMY 3HAHUE MaTephaiia
OCHOBHOIW 00pa3oBaTelbHON MporpamMmbl B 00beMe, HEOOXOJUMOM JUIS JalbHEHIIero oOy4eHUs |
Oynmymieir paboThl 1m0 mpodeccHr, He NPOSBUBIIECIO AKTUBHOCTH Ha 3aHATHIX, CaMOCTOSTEIHHO
BBINIOJIHMBIIETO OCHOBHBIC 3aJaHMs, IPEJyCMOTPEHHBIE 3aKOHOAATEeIbCTBOM. MpOrpamMma, HO
JONyCKaromasi OmMHOKM B MX BBHIIOJHEHWM W B OTBETE BO BpeMs TecTa, HO oOnamaromias
HEOOXOMMMBIMH ~3HAHMSMH [UISi YCTPaHEHMS TI0J] PYKOBOJACTBOM IMperojaBaresisi Haubosee
CYILIECTBEHHBIX OLTHOOK;

OmueHka «HEYIOBICTBOPUTEIHHO (2)» HaeTCsl CTYACHTY, KOTOPBI MOKa3al MpoOeibl B 3HAHHUAX WIIH
HEIOCTaTOK 3HAHWW 10 3HAYUTEIHHON YacTH MaTepHrajia OCHOBHOM 00pa30oBaTeIbHOM MPOrpamMmbl, HE
BBINTOJTHUJI CAaMOCTOSATENIFHO OCHOBHBIC 33/1a4H, TpeOyeMble MPOrpaMMOi, JOMYCTHII MIPUHIUITHATbHbIE
OIMOKK B BBHINOJIHEHUE NPEAYCMOTPEHHBIX MPOrpaMMOM 3agad, He HMMEIOIIEr0 BO3MOXKHOCTH
MPOJOJDKUTE yuely WM HayaTh MpOoeCCHOHANBHYIO AEATENbHOCTh 0€3 JOMOIHUTENBHON TOITOTOBKH
10 JaHHOH TUCLMILINHE;

OneHka «HEYJOBIETBOPUTENBHO (1)» CTaBUTCS CTYJEHTY NpPU OTCYTCTBUU OTBETa (OTKa3 OT OTBETA),
b0 KOrja MpeACTaBJICHHBI OTBET COBCEM HE COOTBETCTBYET CYTH BOIPOCOB, COACPXAIIUXCS B
3aJlaHuM.

5. MeTonuyeckne MaTepuaJbl, onpeaesiioe NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEeHNH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

Bo Bpems mpuéma sk3aMeHa MpH MOATOTOBKE OMJIeTa MOXKHO IOJIb30BaThCA JIIOOBIMH MaTepHaIaMU.
ITpy HemocpeaCTBEHHOM OTBETE HHUYEM IOJIB30BaThCs Hemb3s. HeoOxomammo oOpaTtuth BHMMaHHE Ha
TEOpEeTHYECKM MHMHMMyM. He3HaHne OTBETOB Ha BONPOCHI M3 TEOPETUYECKOIO0 MHUHUMyMa
aBTOMATHYECKU BJIEYET HEYJOBIETBOPUTEIIbHYIO OLIEHKY 32 3K3aMEH.



