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

YTBEPKAEHO
JAupexTop
A.B. Manees

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 AMCIMILINHE: [IpuknagHas CTaTUCTHKA U aHAJIN3 BPEMEHHBIX PSIJIOB
10 HANPABJICHHUIO: [IporpammHas HHKEHEpUs
npo¢uib NOArOTOBKHU: Pa3paboTka nporpaMMHO-UH(POPMAMOHHBIX CUCTEM

BbICIIIAs! LLIKOJIA IPOTPaMMHOM HHXEHEpUU
BbICIIIAs! LIIKOJIA IPOTPaMMHOM HHXEHEpUU

Kypc: 3
KBaJIMpUKALS: GakanaBp

Cemectp, GopMBI IPOMEKYTOUHOH arTecTauuu: 5 (oceHHuil) - JuddepenuupoBannslii 3a4eT

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexuud: 30 yac.
cemuHapsl: 30 gac.
nabopatopusle 3ansaTus: 0 gac.

CamocrositensHas padora: 48 yac.

Bcero gacos: 108, Bcero 3au. en.: 3

[Iporpammy cocrtaBui: J.C. CaOypuH, kaHz. Qu3.-MaT. HAyK

[Iporpamma obcyxieHa Ha 3ace/JaHUM BBICIICH MIKOJIBI TporpaMMHoi nHxenepun 14.03.2025



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 CIOKHBIE TOAXONbI, BKIFOYas BekTopHbie aBToperpeccuu (VAR). Kypc Taxke oxBaTbiBaeT MeTObI
MIPOBEPKH CTAIIMOHAPHOCTH, PA3JIMYHBIE TEXHUKH CIIIAXKWBAHUS M JCKOMIIO3UIINY BpeMeHHBIX psioB. Ocoboe
BHUMaHHE YJCINSAETCS MPaKTHIECKOMY MMPUMEHEHUIO PAaCCMaTPUBAEMBIX METOIOB JIIsl co3aaHust () (HEKTUBHBIX
MporHOCTHYECKUX Moxened. Kypc mpeamonaraer Hanwuve 0a30BBIX 3HAHWA B OONACTH CTAaTUCTUKU U
MIPOTrPaMMHPOBAHUSI.

1. lean u 3apa4n

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

- MNpEeaoCTaBUTDH HpaKTI/I‘IeCKI/Iﬁ OIIBIT HMCITIOJIb30BaHUA CTAaTHCTHUYCCKUX MCTOAOB JIsd aHajlu3a
BPCMCHHBIX PAA0B,

- Pa3BUTb HABBIKU IIPUMCHCHU COBPCMCHHBIX IMOAXOA0B I MPOTHO3UPOBAHNA BPECMCHHBIX PAOOB.

33]13‘11/[ JAUCHUIIINHBI
- HAy4YUThb CTYACHTOB OLICHUBATH CBOfICTBa BPCMCHHBIX pPAOOB (CTaLII/IOHapHOCTL, NEpUOANYIHOCTL U
mp.);
- IPEJIOCTaBUTh HAOOP METOJIOB JUIS TPOTHO3UPOBAHYSI BDEMEHHBIX PSJIOB C YUETOM HUX CBOMCTB;
- 00ecIeunTh CyIIEeCTBEHHBIN ONBIT pa0OTH C BDEMEHHBIMH PSIIaMU.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-1.2 HaxomuT, KpUTHYECKU aHAIU3UPYET M BBHIOMpAeT
nHpopMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! OCTaBICHHON
3a7a4n

YK-1 CriocobeH oCyIiecTBIsTh TOUCK,

. VYK-1.3 PaccmarpuBaeT pas3iHyHBIE BapUaHThl PELICHUS
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManny,

3a/1a4d, OLICHUBAET UX NMPEUMYIIECTBA U HEIOCTATKU

NPUMCHATH CHCTEMHBIN noaxon Ajisd pClICHuA

YK-1.4 I'pamotHO, JIOTUYHO, apryMeHTHPOBAHHO
MOCTaBJICHHBIX 3a/1a4

(hopMupyeT COOCTBEHHBIC CYKICHHS U OI[CHKH

YK-1.5 Ompenenser ©  ONEHUBAaCT  NPAKTUYECKHE
MOCIIE/ICTBUSI BO3MOXKHBIX BAPUAHTOB PEIICHUS 3a/1a91

YK-2 CriocoGen onpenensite Kpyr 3a/1a4d B YK-2.1 ®opmynupyeT COBOKYNMHOCTh B3aHMMOCBI3aHHBIX
paMKax MOCTaBJICHHOM LENH U BBIOMPATh 3aJad B paMKax  IIOCTaBJIEHHOW  wenu  paboTsl,
OINITHMAJIbHBIE CIIOCOOBI UX PELICHUs, UCXO U3 |00eCTIeUNBAIOLINX ee JOCTHIKEHHE. Omnpenensier

JNEHCTBYIOIIUX MPABOBBIX HOPM, HMEIOIIIUXCSL  |0KHUAAEMBIE PE3YJIBTaThl PEMIEHUS OCTABICHHBIX 3a7a4
PECYPCOB U OTpaHUYEHUI

OIIK-6.2 YMeeT mpUMEHSThH SI3bIKU MTPOTPaMMHUPOBAHHUS IS
OIIK-6 CriocobeH pa3padarsiBaTh anrOpUTMbI ¥ | PCIICHUS IIPUKIIATHBIX 33124

nporpamMmsl, IPpUTrOAHBIC TS IMIPAKTUYCCKOTO OIIK-6.3 3Haer MCTOJbI TCCTUPOBAHUA ITPOTPAaMMHOT0 KOAA

UCTIONIb30BaHMs, IPUMEHATh OCHOBBI Ha OMMOKM M CHOCOOEH MPOBOAUTH TECTHPOBAHME Ha
WH(POPMATUKHU U IPOrPAMMHUPOBAHUS K pa3IMyHBIX ~ YPOBHSX  (MOAYJABHOE, HMHTEIPALMOHHOE,
MPOEKTHPOBAHUIO, KOHCTPYHPOBAHUIO U CHCTEMHOE)

TCCTUPOBAHMIO IIPOIPAMMHBIX IIPOAYKTOB OIIK-6.4 lmeer HaBbIKM  NpPOrpaMMHUpPOBaHUs U

TCCTUPOBAHUSA TPOTPAMMHBIX ITPOAYKTOB

OIIK-8.1 IloHnMaeT MPHUHLHUIBL, O KOTOPBIM paboTaroT
0a3bl JaHHBIX, M YMEET CO3/1aBaTb CTPYKTYpy MAaHHBIX,
ONTUMHU3UPOBAHHYIO i1 3(QQEKTUBHOIO XpaHEHHs U
00paboTKN MHPOPMAITUH

OIIK-8 CriocoOeH oCcylIecTBISTh MTOKCK,
XpaHeHue, 00paboTKy 1 aHau3 UHPOPMaLIUU

U3 Pa3IMYHbIX HCTOYHUKOB U 0a3 JaHHBIX,
MPEICTaBIATH €€ B TpeOyeMoM (opmare ¢

rATrATT nAnartrans arrdhAanarartrATITIT TV

OIIK-8.2 VYmeeT npuMEHEHSATh TEXHOJIOTUH MAIIMHHOTO
00y4eHHs B Pa3UUHbIX NPUKIIAIHBIX 00JIacTIX




Yiv11UJ1DOUDAIYIvIivL l/lﬂlil UPLVIQMIIUDHDIA’

KOMIIBIOTCPHBIX U CETEBLIX TEXHOJIOTHI

OIIK-8.3 VYMmeer ONTUMHU3UPOBATH U  TPOBOJIUTH
pehakTOpUHr  CYLIECTBYIOIIETO KoJa MAJsl  YAYYIIEHUS
MPOU3BOAUTEIBHOCTH M MOAJCPKKH

[MK-3 CriocoGeH mpoeKTUpoBarh,
pa3pabaTbIBaTh, MHTEIPHUPOBATh, IIPOBEPSATH HA
paboTocrocoOHOCTH MPOrpaMMHOE
o0ecrnieyeHue

[IK-3.1 Paznn4yaer CHHTaKCHC SI3BIKOB MPOTrPaMMUPOBAHUSA,
O0COOCHHOCTH TNPOrpaMMHUPOBAHUS HA OTHX  S3bIKAX,
CTaHJApTHbIC OMOIMOTEKH SI3BIKOB MPOTPAMMHUPOBAHHUS

[MK-3.2 Ymeer BbIOWpaTh SI3BIKM MPOTPAMMUPOBAHUS IS
HAIMCaHUsl MPOrPAaMMHOIO KOAA C YYETOM TEXHHYECKOIO
3a7laHus

[IK-3.3 ¥Meer uznarate OCHOBHBIE IIPHHIIMIIBI TOCTPOEHUS
Y BUJIbI ApPXUTEKTYPbI IPOIPAMMHOTO 00€CTIeUeHHs, METOIbI
U CpelCTBa MPOEKTHUPOBAHUS MPOrPaMMHOIO 0OecIeueHus,
METOJIONIOTHU  Pa3pabOTKH TPOTPAMMHOTO OOecTeYeHus: U
TEXHOJIOTUH MPOrPaMMHUPOBAHUS

[IK-5 CriocoGeH mpoeKTUpoBarh,
pa3pabaTbIBaTh, BHEIPATH, COIPOBOXKIATH H
CHUMATh C IKCIUTyaTallui HHPOPMALMOHHBIE
CHCTEMBI

[IK-5.1 VYMeer omnmchIBaTb apXUTEKTYpy, YCTPOWCTBO U
(YHKIIMOHUPOBaHUE HHDOPMAITMOHHBIX CHCTEM

[IK-5.2 VYmeer ompenensaTe ONTUMAIbHBIE METOIbI U
WHCTPYMEHTBHl Pa3pabOTKH, BHEAPEHUs M aJalTaluu
MPUKJIaTHOTO IPOTrPaMMHOTO obecrieueHus
WH(POPMALIMOHHBIX CUCTEM

[IK-5.3 Ymeer pa3pabarsiBaTh IPOTOTUI HHPOPMALMOHHBIX
CHCTEM B COOTBETCTBHMHU C TPeOOBAaHUSIMU U MPOBOJHUTH €TI0
TECTUPOBAHUE IS MIPOBEPKHU KOPPEKTHOCTHU
APXUTEKTYPHBIX PELICHUI

[IK-5.4 HWmeer mnpaxktuueckuii omeiT  pa3paboTKw,
BHEAPEHUs] W aJanTalud M[PUKIAAHOTO NPOTPaMMHOTO
obecrieueHUss HH(POPMAIMOHHBIX CHCTEM B Pa3IWYHBIX
MPOrpaMMHBIX Cpeaax

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOXYJII0)
B pesynbsrare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHECs JOKHEI

3HAThb:

- IOCTAaHOBKY 3aJa4 Knaccmbnxam/m " perpeCCur Ha OCHOBC BPCMCHHbBIX JTaHHBIX;

- METOZbI PELIECHUs 3TUX 3a]ay.
YMETb:

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

BJIAJIETh:

- OCHOBHBIMU IIPOrpaMMHBIMU CUCTCMAMM IS pa6OTBI C BPCMCHHBIMU pAAaMU BMCCTC C APYTUMH

HHCTPYMCEHTAMU aHaJIn3a JaHHbIX.

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

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

TpymoeMKOCTb IO BHJAM Y4eOHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.

Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 OCHOBBI TIPUKJIAQAHOW CTaTUCTUKU U 4 4 3
aHaJn3a JaHHBIX
) OcHOBHBIE METOJBI aHAJIN3a BPEMEHHBIX 3 3 12
psizoB




3 Monenu BPEMEHHBIX psOB: 6 6 10
KJIACCUYECKUE U COBPEMEHHBIE TIOIXOIbI

4 [IporHo3upoBaHWE H OLEHKA KauecTBa 6 6 g
Mozenen

5 Wuctpymentst u  OuOnmoTeku s 6 6 10
aHaJM3a JaHHBIX

Hroro yacos 30 30 48

IToaroTroBka K sK3aMeHy 0 yac.

Oobmas TpynoEMKOCTb 108 gac., 3 3au.ex.

4.2. Cogep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiiam)
Cemectp: 5 (Ocennuit)

1. OCHOBBI IPUKJIATHON CTAaTUCTUKU U aHAJIN3a JaHHBIX

Beenenue. [lonsiTue BpeMeHHOTO psiza.

2. OCHOBHBIE METO/IbI aHAJIM3a BPEMEHHBIX PSIOB

H3meHenue mara BPEMCHHOTO pdaaa, CABUT U CKOJIb3AIICC CPECAHECC. HOCTpOCHI/Ie rpa(I)I/IKOB.
Pasnoxenue BPCMCHHOTO pAJia Ha KOMIIOHCHTEIL. CTaL[I/IOHapHOCTB. ABTOKOppeJIHLII/IH.

3. Monenu BpeMEHHBIX PSIIOB: KJIACCUYECKUE U COBPEMEHHBIE MOAXOIbI
OkcnoHeHIInanbpHOoe criakuBanne. Moaenu ARIMA.
4. IIporHo3upoBaHUE U OIICHKA Ka4yeCTBa MOJEIEH

O030p TpPEeNWKTUBHBIX HWHTEPBAIOB M Ooliee CIOKHBIX Moxenei, Takux kak ARCH, VAR u
HeNMHelHast aBroperpeccus. PaccMoTpeHue MOneIMpoBaHusl CTPYKTYPHBIX U3MEHEHUH M CIIOKHBIX
CE30HHOCTEH C UCIOJIb30BaHUEM TaKUX WHCTPYMEHTOB, Kak Prophet, Neural Pro.

5. MHCTpyMEHTBI M OMONMOTEKH JUIsl aHAIIN3a JaHHbBIX
Python ans ananu3za BpeMeHHbIX psiioB. bubnmnoreku Pandas, Statsmodels, Prophet.

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

KOMITBIOTED, MYJIBTUMEANHOE 000pyAoBaHuE (TIPOEKTOD).
6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI
OcHoBHas JuTeparypa

1. AmantuBHast GUIBTPALIUS CUTHAJIOB: TEOPHS U aJTOPUTMBI, DJICKTPOHHASI BEPCHS eYaTHON
nyomukanuu / B. U. Ixxuran. — Mocksa, Texaocdepa, 2013




donp ononmuorexu MOTU:

2. Karaprun, H. B. Ananu3 BpeMeHHBIX psioB : yueOHuK s By30B / H. B. Karaprun, E. A. Kayanuna.
— Camnkr-IlerepOypr : Jlans, 2024. — 180 c. — ISBN 978-5-507-50162-5. — TekcT : 21eKTpOHHBIN //
Jlanb : anexTpoHHO-OMOMMOTeuHas cuctema. — URL: https://e.lanbook.com/book/433307

3. lannuena, A. B. [Ipuknagnas craructuka : yaeonoe nocodbue / A. B. 'annyeBa. — 4-e uszf., ctep.
— Camnkr-IlerepOypr : Jlanb, 2023. — 172 ¢. — ISBN 978-5-507-47980-1. — TekcT : 21eKTPOHHBIN //
Jlanb : anexTpoHHO-OMOMMOTeuHas cuctema. — URL: https://e.lanbook.com/book/336800

JlonoHUTE IbHAS TUTEPATypa
donp ononmuorexn MOTU:

2. SIpymkuna, H. I. UaTeIIIeKTyanbHBIN aHAIM3 BpEMEHHBIX PsIIoB : yueOHoe ocodue / H. T.
Apywkuna, T. B. Aganaceesa, U. I. [lepdpunseBa. — Mocksa : DOPYM : UHDPA-M, 2022. — 160
c. — (Bwiciiee obpazosanue). - ISBN 978-5-8199-0496-1. - Teker : anekrponnsiii. - URL:
https://znanium.ru/catalog/product/1842559

Hepequb JIMTCPATypbl JJIS1 JOIOJHUTCIBHOIO U3YUCHUS!

Guller, M. (2015). Big Data Analytics with Spark : A Practitioner’s Guide to Using Spark for Large
Scale Data Analysis. [Berkeley, CA]: Apress. Retrieved from
http://search.ebscohost.com/login.aspx?direct=true&site=eds-live&db=edsebk & AN=1174460

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIs)

He ucnonesyrores

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIA, HCIIOIb3yeMBbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOI0
npouecca 1o JMCHUIIMHEe (MOIYJII0), BKJIIOYAs NepeyeHb He00X0AUMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

He Tpedyercsl.
9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUNIMHBI (MOIYJIs1)

[Iporpamma Kypca B pasjelie «CaMOCTOSTeNbHas pabora» 0003HAYaeT MHUHUMAIbHO HEOOXOIUMOE
BpeMmst Jitst paboThI CTY/IEHTA HaJl TEMOM.

CamocrosiTenpbHas paboTa BKIIOUAET B Ce0s:

*  mpopaboTKy y4yeOHOro marepuasia (IO KOHCIIEKTaM JIKIHMH, yueOHOW M Hay4HOU JuTeparype),
[IOATOTOBKY OTBETOB HA BOIPOCH], IPEJHA3HAYEHHbIX JUISI CaMOCTOSATEJILHOTO  M3Y4EHHS,
JOKa3aTeNIbCTBO OTAEIBHBIX YTBEPKACHUN, CBOMCTB,

¢ BBIIIOJHCHUC JOMAIIHUX SaﬂaHHﬁ.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJICHUIO: IIporpammuas nHXEHEpHs

npopuJib NOArOTOBKHU: Pa3zpabotka nmporpaMmMHO-HH()OPMAIIMOHHBIX CHCTEM
BbICIIIas HIKOJIa HpOFpaMMHOfI HWHXXCHCPUU
BbICIIIas HIKOJIa HpOFpaMMHOfI HWHXXCHCPUU

Kypc: 3

KBaJIH(UKALUS: OakanaBp
Cemectp, (hopMBI IPOMEKYTOUHOH arTecTanuu: 5 (oceHHuil) - JluddepeHpoBannbiii 3a4eT

Pa3zpaGoTunk: H.C. Cabypun, kaH[. pU3.-MaT. HAYK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 Criocoben oCyIIecTBISATh MTOUCK,
KPUTHYECKUI aHAJIM3 U CUHTE3 HH(POPMALHH,
NPUMEHSATh CUCTEMHBIH MOXO/ sl PEIICHUS
MOCTABJICHHBIX 33]1a4

VYK-1.2 HaxomuT, KpUTHYECKH aHAIU3UPYET M BBHIOMpAeT
nHpOpMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! IMOCTaBICHHON
3a7a4n

VYK-1.3 PaccmarpuBaeT pas3iIHyYHBIE BapHUaHTHl PELICHUS
3a[1auM, OLICHUBAET UX IIPEUMYILECTBA U HEOCTaTKU

YK-1.4 I'pamotHO, JIOTUYHO, apryMeHTHPOBAHHO
(dhopmupyeT cOOCTBEHHBIE CY>KICHHS U OLIEHKU

YK-1.5 Ompenenser ©  ONEHUBACT  NPAKTUYECKHE
MOCIIE/ICTBUSI BO3MOXKHBIX BAPUAHTOB PEIICHUS 3a/1a491

YK-2 CriocoGen onpenensite Kpyr 3a1a4d B
paMKax MOCTaBJICHHOM LENN U BBIOMPATh

ONTHUMAJIbHBIE CIIOCOOBI UX peueHus, nCXoasa u3

JNEHCTBYIOIIUX NTPABOBBIX HOPM, HMEIOIINXCS
PECYPCOB U OTpaHUYEHUIN

VYK-2.1 ®opmynupyeT COBOKYNMHOCTh B3aHMMOCBI3aHHBIX
3aJad B paMKax  IIOCTaBJIGHHOW  wenu  paboTsl,
o0ecIeunBaroIINX ee JOCTHIKEHHE. Omnpenensier
OXHJIa€MbI€ PE3yJIbTaThl PELICHHUS TIOCTABICHHBIX 3a]a4

OIIK-6 CriocobeH pa3pabaTbiBaTh ajrOPUTMBI H

MPOrpaMMBbl, MPUTOAHBIE [Tl IPAKTUYECKOTO
UCIIOJIb30BaHUs, IPUMEHATh OCHOBBI
WH(POPMATUKHU U IIPOrPAMMHUPOBAHUS K
[IPOEKTUPOBAHUIO, KOHCTPYUPOBAHUIO U
TECTUPOBAHMIO IPOIPAMMHBIX ITPOAYKTOB

OIIK-6.2 YMeeT mpUMEHSThH SI3bIKK MTPOTPaMMHUPOBAHUS IS
pelIeHuUs MPUKIaIHBIX 3a/1a4

OIIK-6.3 3HaeT METOIBI TECTUPOBAHMUS IPOTPAMMHOTO KOJa
Ha OMmMUOKM ¥ crmocoOeH TPOBOAHWTHL TECTHUPOBAHHE Ha

pa3IMyHBIX ~ YPOBHSX  (MOAYABHOE, HMHTEIPALMOHHOE,
CHUCTEMHOE)
OIIK-6.4 HMmeer HaBBIKM  NPOTPAaMMHPOBAHHUA |

TCCTUPOBAHUSA TPOTPAMMHBIX ITPOAYKTOB

OIIK-8 CriocoOeH oCcylIecTBISTh MTOKCK,
XpaHeHue, 00paboOTKy 1 aHau3 UHPOPMaLIUU
U3 Pa3IMYHbIX HCTOYHUKOB U 0a3 JaHHBIX,
MPEICTaBIATH €e B TpeOyeMoM (opmare ¢
UCTIONIb30BaHNEM MH()OPMAIIMOHHBIX,
KOMITBIOTEPHBIX U CETEBBIX TEXHOJIOTHIH

OIIK-8.1 IloHnMaeT MPHUHLHUIBL, O KOTOPBIM paboTaroT
0a3bl JaHHBIX, M YMEET CO3/1aBaTb CTPYKTYpy MAaHHBIX,
ONTUMHU3UPOBAHHYIO Uil 3(QQEKTUBHOIO XpaHEHHs U
00paboTKN MHPOPMAITUH

OIIK-8.2 VYmeeT mnpuMEHEHSATh TEXHOJIOTUH MAIIMHHOTO
00y4eHHs B Pa3UUHbIX NPUKIIAIHBIX 00JacTAX

OIIK-8.3  VYmeer onTUMHU3HPOBaTH M NPOBOIUTH
pe(aKkTOPUHT CyHIECTBYIOLIETO KOAa IS YIIyYIIeHHS
MPOU3BOIUTEILHOCTH U MOJAECPKKH

[1K-3 CnocoGeH mpoeKTUpOBarh,
pa3pabaTbIBaTh, HHTEIPHUPOBATD, IIPOBEPSTH HA
paboTOCTIOCOOHOCTD MPOTPAMMHOE
obecrieueHne

[IK-3.1 Pa3znu4aer cUHTaKCHUC SI3BIKOB MPOTPaMMHUPOBAHUS,
O0COOCHHOCTH TPOTPAaMMHUPOBAHUS HA OTHX  s3bIKaXx,
CTaHJIapTHBIC OMOIMOTEKH S3bIKOB MPOTPAMMHUPOBAHHUS

[IK-3.2 YmeeT BbIOMpaTh S3bIKM NPOTPAMMHUPOBAHHS IS
HaIMCaHUs IIPOIPaMMHOIO KOAA C YYETOM TEXHHYECKOIO
3a/laHus

[IK-3.3 YmMeer uznarate OCHOBHbBIE€ TIPUHIIUIIBI TTOCTPOESHUS
U BUJBI APXUTEKTYPbl IPOTPAMMHOTO 00eCIieueH s, METObI
U CPEeACTBAa MPOEKTUPOBAHMS MPOrPAMMHOIO 00eCTeueHHs,
METO/IOJIOTUH Pa3pabOTKH NPOTPAaMMHOTO OOECICUeHUsl U
TEXHOJIOTUH ITPOTPAMMHUPOBAHUS

[IK-5 CniocoGeH mpoeKTUpoBarh,
pa3pabarbIBaTh, BHEAPSTH, CONPOBOXIATH U
CHHMMATh C JKCIUTyaTalui HH)OPMAIIMOHHEIE
CHCTEMBI

[IK-5.1 Ymeer ommchBaTh apXUTEKTYpy, YCTPOWCTBO U
($yHKUIMOHMPOBaHUE HH()OPMAIIMOHHBIX CUCTEM

[IK-5.2 VYmeer omnpeaensTs ONTUMAIBHBIE METOAbl U
WHCTPYMEHTBHl  Pa3pabOTKH, BHEAPEHUS H  ajalTaluu
MPUKIIATHOTO POTrPaMMHOTO obOecreueHus
WH(POPMAIIMOHHBIX CUCTEM

[IK-5.3 Ymeer pa3pabarsiBaTh IPOTOTUTT HHPOPMAITMOHHBIX
CHCTEM B COOTBETCTBHHU C TPEOOBAaHUSIMU U TPOBOJHUTH €TO
TECTUPOBAHHUE IS IPOBEPKU KOPPEKTHOCTH
APXUTEKTYPHBIX PELICHUIH




I[IK-5.4 MHmeer mnpakTUYeCKHd OMNBIT  pa3pabOTKH,
BHEAPEHUs] W aJanTalud [PUKIAAHOTO HPOTPaMMHOTO
obecrieueHUss HHGPOPMAIMOHHBIX CHCTEM B Pa3IWYHBIX
MPOrpaMMHBIX Cpeaax

2. Iloka3are M OLleHUBAHUS KOMIIeTeHITHH

B PE3IYIBTATC U3YUCHUSA NUCIUIIIINHBI <(HpI/IKJ'IaI[Ha$I CTAaTUCTUKA U AaHAJIU3 BPCMCHHBIX PAIOB» O6y‘laIOIIIPII>'IC$I
JOJIKCH:

3HATb:

- IOCTAHOBKY 3a71a4 KJIacCU(PUKAIINK U PETPECCHUH HA OCHOBE BPEMEHHBIX JIaHHBIX;
- METOJIbI PEIICHHS] 3TUX 3a/1ad.
yMeTh:

- (hopMyIHPOBATH MOAXOSIINE KPUTCPUH KauecTBa AJIsl yKa3aHHBIX BBIIIE 3a71a4;
- peaJM30BBIBaTh pEIIEHHE HA OCHOBE CTATHCTUYECKHX HJIM OCHOBAHHBIX Ha MAIIMHHOM OOY4YE€HUHU
METO/IOB C Yy4E€TOM OI'paHUUYEHUH Ha CIIOAKHOCTb.

BJIaJeTh:

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

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BONPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMY KOHTPOJII0

1. Cnabas ¥ cuiIbHAS CTAIIMOHAPHOCTH BPEMEHHBIX PSJIOB.
2. Onpenenearie AR mpornecca, ycioBus craiiuonapaoct. AK®, ee rpaduueckoe npencTaBlicHUE.
3. Ompenenenrie MA mporiecca, YCIOBHS CTallHOHAPHOCTH.

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

5. HeoOxomuMmble 1 ’xKeJlaeMbIe CBOMCTBA OCTATKOB.

6. DKCIIOHEHIAIILHOE CIIIaXXUBAHUE: UJies, 0a30BbIC DIIEMEHTHI, BLIOOP MOJICIH.

7. Monenmu ARCH u GARCH. Monens VAR. Kycouno-nuneiinas NLAR. Facebook Prophet.
8. [IpuzHaku jans 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. TpaHchopMmepsl, MpeuMylnecTBa M HemocTarku. CTpaTermu CHUKECHUS
BPEMEHHOM M MPOCTPAHCTBEHHOM CIIOKHOCTH MeXaHW3Ma BHUMaHUs. TpaHcopmeps! U1 BpeMEHHBIX
PSIOB.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBeAEeHHUA ITPOMEKYTOYHOM aTTecTaluu
o0yvyarommxcst

. Uro Takoe AR mporuecc, ycnoBusi CTalliOHapHOCTH?

. Haiite onpenenearie AK®D u e€ rpaduueckoe mpeacTaBiIcHHE.

. Kakue cyniecTByroT mpu3HaKu st MAITUHHOTO 00y4YeHHs?

. Jlaiite onpenenenue aius Kpocce-Banunayu ai1st BpeMEHHBIX PSAIOB.
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5. Kaxk onpenenuts HEOOXOMMBIE H KeJlaeMbIe CBOHCTBa OCTATKOB?
6. OCHOBHBIE CBOMCTBA BPEMEHHBIX PSOB.

7. PeKyppeHTHbIE HEHPOHHBIE CETH, UX IIPEUMYILIECTBA U HEAOCTATKHU.
8. Uto takoe Tpanchopmepsl?

9. Uto Takoe rpaduueckoe npeacrasienne AOK?

1

0.Kakue cymiecTByIOT BUJIbI CBOMCTB OCTATKOB?

Kpurepun onennBanus




- omenka «ormmmuHo  (10)»  BBICTaBUSieTCSl  CTYAEHTY,  IIOKa3aBIIEeMy  BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh UX Ha IPAKTHUKE TPH PELICHNH KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHHUE
MPHUHATHIX PELICHUI

- omeHka  «oraumuHOo  (9)»  BBICTaBUsIeTCA  CTYOGHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHBIE, IITyOOKHE 3HAaHHUS yueOHOMH NMPOrpaMMbl AUCIUITIIMHBL U YMEHUE IPUMEHATh UX
Ha TpaKTHKE MPHU PELICHHH KOHKPETHBIX 3ajad, cBOOOJHOE M MpaBWIIbHOE 0OOCHOBAaHUE MPHHATHIX
peleHnin

- oueHka  «omm4HO  (8)»  BBICTaBIsieTCS  CTYACHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE
CHCTeMaTH3UPOBaHHBIE, IITyOOKHE 3HAaHHUS yueOHOH MPOrpaMMbl AUCHUIIIMHBL U YMEHUE IPUMEHATh UX
Ha MPaKTHKE [IPHU PEILICHUH KOHKPETHBIX 3ajia4, U IPaBUIbHOE 000CHOBAaHUE MPUHSTHIX PELICHUN

- OLIeHKa «xopouio (7)» BBICTAaBISETCSA CTYIEHTY, €CIM OH TBEPJAO 3HAET MaTrepual, rpaMOTHO U II0
CYILECTBY M3JIaraeT ero, yMeeT NMPHUMEHSTh MOJyYCHHBIC 3HAHHUS Ha MPAKTUKE, HO JIOIYCKAET B OTBETE
WIN B PEILICHNH 3a]1a4 HEKOTOPbIe HETOYHOCTH;

- OCHKa «XOpOoIIO (6)» BBICTABJIACTCA CTYACHTY, €CJIM OH 3HACT MAaTCpUuall, IpaMOTHO U MO CYIICCTBY
n3jaracTt €ro, yMeCT NpPHUMCHATH IMOJYUYCHHBIC 3HAHUA Ha IMPAKTUKE, HO JOMYCKACT B OTBCTC HJIN B
peIICHNHU 3aa49 HCKOTOPBIC HCTOYHOCTH;,

- OLIEHKa «XOpowIo (5)» BBICTABIAETCS CTYAEHTY, €CJIM OH 3HAET Marepuas, U IO CYLIECTBY U3Jaraer
€ro, yMEeT NMPUMEHATh NOITYYEHHBIE 3HAHUS Ha NPAKTHKE, HO JOMYCKAaeT B OTBETE WM B PEIICHUU
3a]1a4 HEKOTOpbIE HETOUHOCTH;

- OIIEHKa «Y/IOBJIETBOPUTENHHO (4)» BBICTABISECTCA CTYAEHTY, IIOKa3aBIIeMy (hparMeHTapHBbIH,
pPa3po3HEHHBI XapakTep 3HAHHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYITHPOBKH 0a30BbIX MOHSITHIA,
HapylleHHUs JOIrMYECKON M0CIEeJ0BaTebHOCTU B U3JI0KEHUU IIPOrPaMMHOI0 MaTepuala, HO IIpU 3TOM
OH BJQJCET OCHOBHBIMU pa3lelaMyd Yy4eOHOHM NporpamMMbl, HEOOXOOMMBIMH JJisl AalbHEHIIETo
00yueHHs 1 MOXET NPUMEHSTh NOJIy4YeHHbIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOM CUTYaIUH;

- OLCHKAa «YyIOBIECTBOPUTENHHO (3)» BBICTABISETCS CTYICHTY, IOKa3aBIIEMy (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO MpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSTHI,
HapylLIeHHs JJOTUYECKOW MOCIIEA0BATENBHOCTH B U3JI0KEHHH ITPOrPaMMHOIO MaTepHasa, HO MPU 3TOM
OH BJajeeT (parMeHTapHO OCHOBHBIMH pa3[elaMH Y4eOHOW NporpamMMbl, HEOOXOIUMBIMH UL
nanpHeimero o0y4eHHs M MOXET IPUMEHSTh MOJy4YeHHbIE 3HAaHUS MO o0pas3ly B CTaHAAapTHOU
CUTYyalluy;

- OILIEHKAa «HEYIOBJIETBOPUTEIHHO (2)» BBICTABISETCS CTYAEHTY, KOTOPBIH HE 3HaeT Oouiblleill yacTu
OCHOBHOTO COZCP)KaHUSl Y4eOHOW NpOrpaMMbl JUCHMIUIMHBI, JOIMYyCKaeT TIpyOble OIIMOKH B
(bopMyIHPOBKaX OCHOBHBIX MOHATHH AUCIUITIMHBI M HE YMEET UCIOIb30BaTh OTYYECHHBIC 3HAHUS MIPU
PEIIEHUH TUTIOBBIX MPAKTUYECKUX 3a1a4

- OLICHKA «HEYHOBJIETBOPUTENHHO (1)» BBICTABISICTCS CTYACHTY, KOTOPBIM HE 3HAeT (OPMYIUPOBOK
OCHOBHBIX IOHATHI AUCHUIUINHBI

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

JuddepeHmpoBaHHBIA 3a4€T MPOBOAUTCS TI0 UTOTaM TEKYIICH yCIIeBaeMOCTH W Cllaud 3aJaHud U
Opyrux BUAOB paboT, NMPEeAyCMOTPEHHBIX MPOrpaMMON IUCHMIUIMHBI U (WIM) MyTeM OPTraHU3alUH
CIIELUAIBHOTO OIIPOCa, IPOBOANMOTrO B YCTHOM M (MJIM) MHCHbMEHHOH (opme.



