LEHTPAJIbHbIN
YHUBEPCUTET

YTBEPXKJIEHA

Pemennem Yuenoro cosera

AHO BO «lleHTpanbHblii YHUBEPCUTET»
«24» urons 2025 r.

[Tpotokom Ne2

Pabouasi nporpamMma JuCHUIIMHBI (MOLYJI51)
«BpeMeHHbIE pAABI»

Hanpasaenue noaroroBku: 02.03.0/ Mamemamuxa u komnvromepHvle HAYKU

Hanpagaennocts (mpoduiib) NOATOTOBKH: MamemamuKka u KOMNbIOmepHble

HAyKu

Kpaindukanus (cTenenb) BHINYCKHUKA: OAKa1a6p

®opma o0yueHus: ouHas

Cpoxk ocBoeHus porpaMmsl: 4 2o0a

Iox nadopa: 2025

[NOKYMEHT MOAMUCAH
BNEKTPOHHOM NOAMNUCHLIO

0215B0C000D1BIFEBA4AITEEG3IEOC27D4 2 0 2 5
(B Esrenit Bacunkoaus
3.01.2026 70 13.04.2027

DNEeKTPOHHBIA JOKYMEHT



Conep:xkanue

1. Kparkasi XapaKTepuCcTHKA TUCHUTIIHHBI (MOYJIS) ....ooovviiiiinirieiieiniesieesree s snee e snee e 3
2. IlepeyeHb MIAHUPYEMBIX PE3YJIBTATOB OOYUEHMSI .......vveevveeiiieeiiieesineessineessinesssnessssnesssnes 5
3. TEeMATHUECKMI IIAH ......ooiviiiiiiiiieiii et estee st e e et et et et e sse e n e e s b e e e sn e e sme e e reeareeanneenneeenns 7
4. Conep:kaHue TUCHUIITIHMHBI (MOLYIISA) ....vvviiiiieiinieiietasteeesteeesabeeessbeesssseesasseesssseesasseesnneesnnnas 7
5. YYEOHO-METOTMUYECCKOE OOCCIICUECHIIC .......vvvunneeeeereeetstassesesssesssssasssssssssesssttereeeseesrsnanrrreeeses 8
6. MaTepHaTbHO-TEXHUYECKOE ODCCTICUEHHIE ........vveeereeeiireesireesireesssreessseeesseessseessseesssnesssees 8
7. MeTOAUYECKUE U OLEHOUYHBIE MATEPHAIIB .......ooiuviiuiiatieiiieaiteeaieeesteeanteesseessseessesaseessnesseeses 10

DNEeKTPOHHBIA JOKYMEHT



1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouas mnporpamma jaucuMIUIMHBL (MOAyJsl) «BpeMeHHble psAIbpl» COCTaBleHAa B
COOTBETCTBUHM C (ellepalbHbIM TI'OCYyJapCTBEHHBIM O0pa30BaTEIbHBIM CTAHJAPTOM BBICIIErO
oOpa3oBanus — 6akanaBpuar o creruagbHocT 02.03.01 MaremaTnka ¥ KOMIIBIOTEPHBIE HAYKH,
npodmis MaTeMaTHKa 1 KOMIIBIOTEPHbIE HAyKH, YTBEPKAECHHBIN TpUKa3oM MUHHCTEpCTBA HAYKU
u BbIciIero oopasoBanus Poccuiickoit @enepannu Ne 807 ot 23.08.2017 rona.

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

MecTo JTUCUMIIIIMHBI (MOXYJIS) B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl

Hacrosimas nucnumniHa (MOIyJb) BKIIOYCHA B YISOHBIH IJ1aH 1O MPOTrpaMMe TOITOTOBKU
OakanaBpuata no HampasieHuto 02.03.01 MartemaTtuka U KOMIIBIOTEpHBIE HAYKH, MPOQPHIIH
MaremaTrKa U KOMITBIOTEPHBIC HAYKH M BXOJTUT B 4acTh bioka 1, popMuUpyeMyro y4acTHUKaAMH
00pa3oBaTebHBIX OTHOIICHUH.

Juctunnuna (Moayinb) usydaercs Ha 1, 3 umm 4 xypce Bo 2, 5, 6, 7 unu 8 cemectpe Ha BBIOOD,
SIBJISIETCST BBIOOPHOW JUCHUIUTMHOW. JlOCTymHAa K M3YYEHHIO MOCJE YCIEHNIHOTO OCBOCHUS
TUCIUILINH (Mozynei): «OcHoBbl cratuctuku», «Machine Learning (MamuaHOe 00y4ueHHE )»

Henp n3yvyeHnst IMCHUILVIMHBI (MOAYJISA): OCBOCHHE METO/I0B aHAJIN3a U IPOrHO3UPOBAHUS
BPEMEHHBIX I10CJIE0BATEIbHOCTEN JAHHBIX, YTO I103BOJISET BBISABIATH 3aKOHOMEPHOCTH U
TEHJCHIIMHA BO BPEMEHHBIX U3MEHEHUSX.

3agauu u3yyeHus: JMCHUIIHHBI (MOAYJIfA):

— OCBOUTbH OCHOBHBIE CTATUCTUYECKUE MTOJIXO/bI, 0COOEHHOCTH MCII0JIb30BAHMSI PA3IMUHBIX
METO/OB JJIs pEIIEHUs 3a1a4 IPOrHO3UPOBAHUS BPEMEHHBIX PSIJIOB;

— TMPOBOAMTH aHAJM3 U MPEeI0OPaOdOTKY JaHHBIX BPEMEHHBIX PS/I0B, TAKKE aHAIN3UPOBATh
HAYYHO-TEXHUYECKYIO HH(OPMAIMIO U MPE3EHTOBAThH PE3YNbTaThI;

— HAy4MThCsl cOOMpaTh W MOJTOTaBIMBATh JAHHBIE BPEMEHHBIX PSJ/IOB, IUIAHUPOBATH U
BBINOJIHATH pabOTY MO NPOTHO3UPOBAHUIO COLUAIIBHO-IKOHOMHYECKUX MTPOLIECCOB U MIPE3EHTOBATh
pE3yIbTaTHL

B pe3ysibTare ocBOeHUSsI TUCHUILIUHBI (MOAYJIs1) 00y4aAIOIIMIACS 10JI2KEH:

3HATh:

— OCHOBHBIE CTaTUCTUYECKHUE MOAXObI JJIsl IPOTHO3UPOBAHUS OJJHOMEPHBIX BPEMEHHBIX
pAnoB;

— O0COOEHHOCTH HCHOJIb30BaHUSI METOJ0B MAIIMHHOTO OOY4YeHMs Ui peLIeHUs 3aJaduu
IIPOTHO3UPOBAHUS MHOI'OMEPHBIX BPEMEHHBIX PAOB;

— 0COOEHHOCTHU UCIOJIb30BaHUS METO/I0B IPOTHO3UPOBAHUS B PA3IUYHBIX OMOIMOTEKAX,
pean30BaHHBIX Ha si3bike Python;

ymembv:

— TPOBOJUTH NEPBUYUHBIN aHATH3 U MPEA0OPaOOTKY UCXOIHBIX TAHHBIX;

— peanu3oBaTh Ha s3bike Python wu3ydeHHble MOAXOABI K PEIICHUIO 3a/ladyd
MIPOTHO3MPOBAHUS BPEMEHHBIX PAJIOB;

— OLIGHUTH KaueCTBO PEATM30BaHHBIX MOJIeNIel U BHIOPATh JIYUIIUH MMOAXO0 K PEIICHUIO
3a/1auy,

— MPOBECTH IPE3ECHTALNIO [IOIYYECHHBIX PE3YIbTATOB;

— OCYILECTBJIATh cOOp, aHAIM3 HAay4YHO-TEXHUYECKOW MHGpOpMaIMU, OTE€UYECTBEHHOTO U
3apy0eKHOTO OIBITA IO TEMATUKE MCCIIeIOBAHNS;
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é1a0ems:

— HaBBIKOM cOOpa U MpeABAPHUTEIILHON MOATOTOBKU JaHHBIX BPEMEHHOTO Psifa,;

— HaBBIKOM IUJIAHUPOBAHMSI M BBIOJHEHHUS pabOThl MO MPOTHO3UPOBAHUIO COIMATBHO-
SKOHOMUYECKHX ITPOIIECCOB, MMPE3CHTAIIMK U UHTEPITPETAIIUHU TIOJYICHHBIX PE3yJIbTaTOB.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerennuu, ¢opmupyemble B pe3ylibTaTe OCBOSHHS TUCHMIUIMHBI (MOIYJS) TpU
IIPOBE/ICHUH Y4EOHBIX 3aHATUH B (hOpMe KOHTAKTHOM paboThl 00yUarOIMXCs € eJarornuecKuMu
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHONU PabOThI 00yUYarOIINXCA:

Komnerenuus Conep:xanue Nuauxkarop IlepeyeHpb MIAHMPYEMBIX
KOMIIETeHIIH U KOMIIETeHIIN U pe3yJbTaTOB 00y4eHus Mo
JUcCHUIIMHE (MOTYJIIO)
VK-1. Crocoben VK-1.1. 3HaeT METOALI IOMCKA U aHaAJIN3a
OCYIIECTBIISTH ITOUCK, nHpOopMaIy B 00IaCTH
KPUTUYECKUM aHAIN3 1 PO ECCHOHATLHON TESITETLHOCTH,
cUHTe3 HH(popManuy, OCHOBHBIE IPUHIIMITBI KPUTHUECKON
MIPUMEHSATH CUCTEMHBIH OIIEHKY ICTOYHUKOB HH()OPMAIINU U UX
MOJIXOJT IS pEIIeHUs PeJIeBaHTHOCTH.
MOCTaBJICHHBIX 3a/1a4 YK-1.2. YMeeT KpUTHUECKH OLICHUBATh
WCTOYHUKHU HH(POPMALIUU U
CHUHTE3UPOBATh JAHHBIE M3 PA3TUIHBIX
HMCTOYHHUKOB ISl pEIICHUS 3a/1a4,
NPUMEHSATh CHCTEMHBIN TOAXO0]] K
AHAIIM3Y U PEIICHUI0 KOMIUIEKCHBIX
pobIeM
YK-1.3. Hmeet npakTHUECKHIA OTIBIT pabOTHI C
COBpPEMEHHBIMH HHCTPYMEHTAMH U
TEXHOJIOTHSAMH JJI51 00pabOTKH
nH(popMaIuu, GOpMyINPOBAHUH H
CTPYKTYpUPOBAaHWH 3a]1a4 Ha OCHOBE
MIOJTy9eHHOU MH(pOpMAITHH
YK-2. Crioco0eH omnpenensirTs YK-2.1. 3HaeT AefCTBYIOIINE TIPABOBBIE HOPMBI,
KpYT 33Ja4 B paMKax PETYIUPYIOIIHE ACSITEIbHOCTD B
MOCTaBIICHHOH LIEJIN 1 00JTacTH penIeHus 3a/1a4, OCHOBHBIC
BEIOHUpATH METOJIbI ¥ TIOJIXOMBI K OIPEJICIICHAIO
ONTUMAJTBHBIE CIIOCOOBI Kpyra 3aaad
WX peUIeHUs, UCXOS U3 YK-2.2. YMeeT onpenensaTh Kpyr 3a7ad B paMKax
JIEHCTBYIOIIIX MIOCTaBIICHHOH 11eJIH, BEIOUPATh
MIPAaBOBEIX HOPM, ONITUMAJTBHBIE CITIOCOOBI PEIICHUS 33]1a4,
UMEIOIIIUXCS PECYPCOB U YUUTHIBAsI UMEIOIIUECS PECYPCHI H
OTpaHUYECHUI OIPaHUYCHUSA
YK-2.3. NmeeT npakTH4eCKUA OMBIT
MIPUMEHEHUS 3HAHUH O TIPaBOBBIX
HOpPMaX U pecypcax B peanbHbIX
CUTYyalusX, pa3pabOTKU U peaan3anun
pelIeHnii B COOTBETCTBUH C
YCTAHOBJICHHBIMHU OTPaHUYCHUSIMH
OIIK-1. Crioco0eH HaxOauTh, OIIK-1.1. 3HaeT OCHOBHBIE METOIBI U ITOAXOIBI K
bopMynupoBaTh U PEILIEHHIO 3a]a4 IPUKJIATHON 1
peliaTh aKTyaabHbIE U KOMITLIOTEPHON MaTeMaTHKH, BKIIFOYas
3HaYMMbIE TIPOOIEMBI ITOPUTMBI, MATEMATHYECKOE
MIPUKJIAHON U MOJICIIUPOBAHUE U TEOPHIO
KOMITBIOTEPHON ONITUMM3ALINH, & TAKKE COBPEMEHHBIC
MaTeMaTHKH WHCTPYMEHTHI U TEXHOJIOTHH,
HCTOJIb3YEMBIE B 3TOH 001aCTH
OIIK-1.2. YMeeT aHanu3upoBaTh U
(hopMynHupoBaTh MaTEMaTHYECKHE
3a]]a9u, IPUMEHSITH COOTBETCTBYIOIIIUE
METOIBI M AJITOPUTMBI JUIS UX PEIICHUs,
a TaK)Ke UHTEPIPETUPOBATh H
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MIPEICTABIIATh PE3yAbTATHI B IOHATHOMN H
JIOCTYITHOH (hopme

OIIK-1.3. NmeeT npakTuveckuii ombIT paboTHI HAJ
MPOEKTaMHU WU UCCIICAOBAHUSMH B
00J1aCTH PHUKITATHON M KOMITBIOTEPHOM
MaTEeMaTHKH, BKJIIOYasl y9acTHe B
KOHKYPCax, OMMITNAIaX WIIN HayYHBIX
My OMKAIMsIX, TJe ObUTH pEeIIeHbl
aKTyaJIbHBIC M 3HAYMMBIC 3aJa9H
[K-1. CriocobeH onpeaensTh IK-1.1. 3HaeT OCHOBHBIE TEOPETUUECKUE
obmmue GpopMsl U KOHIICTIIIUH ¥ IPUHLUIIBI, OTHOCSIIINECS
3aKOHOMEPHOCTH K 00J7aCTH MAIlIMHHOTO 00y4YeHus, a
00JIaCT! MAIIMHHOTO TaKOKe KIFOUEBBIE 3aKOHOMEPHOCTHU U
o0yueHus MOJIEJIN, KOTOPBIE MOMOTAIOT B aHAJIM3e
Y MHTEPIIPETalnH JaHHBIX
IK-1.2. YMeeT npoBOAUTH CUCTEMATHUECKUM
aHanmM3 00JacTu pa3pabOTKH, BBISBIAT
1 (hopMyIUpPOBaATH 00IIHE
3aKOHOMEPHOCTH M TCHACHIINH, a TAKKe
MPUMEHSTH METO/IbI HCCIICIOBAHHUS JUIS
NOJTY4eHUs HOBBIX 3HAHUK M MOHUMAaHUS
IK-1.3. Hmeer npakTHUECKUI OMBIT padOTHI B
o0yacTu MamMHHOTO 00yYeHus,
BKJIIOYasl y4acTHE B HAYYHBIX MPOEKTAX,
MCCIIEIOBAHUSX WM MPAKTUIECKUX
3aaHUsIX, TJe ObUTH BBISBICHBI U
orucaHbl o01re Gopmel 1
3aKOHOMEPHOCTH
[K-2. CriocobeH pemaTh IK-2.1. 3HaeT OCHOBBI HH()OPMALIMOHHON U
TUTIOBBIE 331391 oubmmorpadudecKoit KyIbTypHl, a
npodecCHOHANTEHON TaKXe MPUHIMITEI HTHPOPMAIIMOHHOH
JIeSITeTIbHOCTH, 0€30MacHOCTH W IPUMEHEHHUSI
orupasich Ha nH()OPMaTMOHHO-KOMMYHHKAIIMOHHBIX
UH()OPMALMOHHYIO U TEXHOJIOTHH B TPO(ECCHOHAITBLHOM
oubrorpaduIecKyro JISITSIIbHOCTH
KYJIbTypY, UCIIONB3Ys IK-2.2. Ymeer 3¢ hekTHBHO UCTIONB30BATH
UH()OpPMALTMOHHO- nH(pOPMaMOHHO-KOMMYHHKAIIHOHHEIE
KOMMYHHKAIIHOHHBIE TEXHOJIOTHH JIJISl PEILICHHs] CTaHIapPTHBIX
TEXHOJIOTHH U 3aja4 podeccHoHaIbHON
YUYHUTBIBAsi OCHOBHBIE JeATeNIbHOCTH, YUNThIBas TpeOOBaHUS
TpeboBaHuUs nH(pOPMALIMOHHON 0€30acCHOCTH
UHGPOPMAIUOHHOM IIK-2.3. Hmeet ombIT paboTHI ¢
Oe3omacHOCTH MH()OPMALMOHHBIMHU PECYpCaMU U

TEXHOJIOTHSIMU B 00JIaCTH
podecCHoHaIbHOM IeTEIbHOCTH,
BKJTIOYAs COOTIOCHIE HOPM
nH$OpPMaLMOHHON 0€30MacHOCTH
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3. TemaTu4yeckuii mjian

Nen/ TpynoeMKocTh, akageMu4YecKHe Yachl
" HaumeHnoBanue Qunas dopua
pa3aena IMCUMIIIMHBI Konrakruas pagora (T(;-{‘(Iy(].?l]l/lﬁ
Jleknuu | CemuHap Camocrosn
(MmonyJis) (npa K KOHTPOJIb
pakTu OHTPOJIb | TeJbHasl yenenaeMocTH)
YecKue padora
3aHSATHA)
1 Beenenne B ananus 5 5 24 Jomariame
BPEMEHHBIX PSJIOB 3aJlaHus
Tect
2 CraTucThyecKue 5 5 24 Jomariare
MOJICTH 3aJlaHus
MIPOTHO3UPOBAHUS Tect
BPEMEHHBIX PSIOB
3 MeTo bl MAIIMHHOTO 5 5 26 JloMarrHaue
o0yueHust JIJIst 3aJaHusd
T36HI/I‘-IHI)IX JaHHbIX U
WX IPUMEHEHUS IS
3aJ1auu
MIPOTHO3MPOBAHHUS
4 [Iporanozuposanmue 5 5 26 Jomamrane
BPEMEHHBIX PSIOB C 3aTaHHS
MOMOIIBIO HEHPOHHBIX
cerei
5 Bompocsr 5 5 26 Jomamrane
MIPAKTHIECKOTO 3aTaHHS
[IPUMEHEHUS MOJIEIEH Tect
3auem ¢ oyeHKoIl 4
Hmozo: 30 30 4 126
Obvem oucyunaunvt (Mooyns) 190
(6 ak. u.)
Ob6vem Ooucyunaunvt (M00yns) 5
(6 3au. eo.)

4. CopepxxaHue TUCHUILIMHBI (MOTYJI5)
Nen/mm HaumeHoBaHue pasaeJia Conepxanue TUCHUNIHHBI (MOYJIs1) IO TeMaM
JAMCUHMILIMHBI (MOYJIs1)
1 Brenenue B aHam3 BpEMEHHBIX Benenme B TeMaTWKy ~ aHalM3a  BPEMEHHBIX  DPSIJIOB.
pSIIOB HNHcTpymMeHTapuil A1 pelIeHusl 331491 IPOTHO3UPOBAHUS
2 CraTucTHdecKrue MOJCIIH Mogenn SKCHOHCHIMAJIBLHOTO CrIIaKMBaHUA. Monaenn s
MIPOTHO3UPOBAHUS BPEMEHHBIX CTAallMOHAPHBIX BpeMeHHBIX psagoB. Yacte 1. Mogenu s
JoX;i():} CTAIlMOHAPHBIX  BPEMEHHBIX psaoB. Yacte 2. MeTomasl
JIEKOMITO3UIINHA BPEMEHHBIX PSIIOB
3 MeTo 1l MAIIMHHOTO 00YYeHUS Perpeccuonnbie  Mopenu. [IporHo3upoBaHue  CIOMXKHBIX
JUIA TAOJIMYHBIX JAaHHBIX U UX BpEMEHHBIX psifioB. [[ppuMeHeHrne METOJ0B MATMHHOTO 00Y4YeHUS
TIPUMEHEHUS JJIS 3a/1a91
MIPOTHO3UPOBAHUS
4 [Iporuo3upoBaHue BpeMEHHBIX [Iporuo3upoBaHue BpPEMEHHBIX PSAOB C MOMONIBIO HEHPOHHBIX
PSAIOB C IOMOLIBI HEHPOHHBIX cered. IIporHo3upoBaHUE BpPEMEHHBIX PSAOB C IIOMOILUBIO
cerei tpanchopmepoB. TpancdepHoe oOyueHre U npuMeHerne LLM
5 Bomnpocsl mpakTuueckoro [IpakTudeckoe nmpumenenue moxaeneit. O630p coOpeBHOBaHMIA IO
MIPUMEHEHUS MoIeNe MPOTHO3UPOBAHUIO BPEMEHHBIX PSI0B. OO6cyxenue
MIPAKTHIECKUX BOIIPOCOB
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VYHuBepcUTET  pacrojaraeT IOJHBIM  HA0OpOM  JIMIEH3HMOHHOTO M CBOOOJHO
pPacHpoCTPaHsIEMOro IMPOTPAMMHOTO O0ECHEeYeHHs, BKJIIOYAs MPOAYKTHl OTCUYECTBEHHOTO
IIPOU3BOACTBA.

Kaxaplii cTyJeHT B Te4eHHE BCEro Inepuojga OOydYeHHs MOJIydaeT WHAWBUAYaTbHBINA
HEOTPAaHWYEHHBIH  JOCTYH K  DJEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIa K pecypcaM M3 JI000# TOUYKH, Tlie eCTh NOAKII0oUeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TaK U 3a €T0 IPEICIIaMH.

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

Ocnosnas numepamypa:
1. I'py3nes, A. B. [Iporno3upoBanre BpeMEHHBIX psOB ¢ moMoiisio Facebook Prophet,
ETNA, sktime wu Linkedln Greykite : cTpouM, HacTpauBaeM, VIIyd4IIaeM MOJEIU

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

2. IMonkopseiToBa, O. A. AHaIM3 BPEMEHHBIX PSIOB : yueOHOe ocoome aiist By3oB / O. A.
[ToakopseiToBa, 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. [lonoBa, . H. Ananu3 BpeMeHHBIX psiioB : yueOHuk s By3oB / U. H. Ilomoga ;
orBeTcTBEeHHBIN penakrop B. B. Kosanes. — Mocksa : M3parenscto IOpaiit, 2025. — 74 ¢. —
(Beiciiee oOpazoBanme). — ISBN 978-5-534-18394-8. — Tekct : d1IeKTpoOHHBIA //
Oo6pasoBarenbHas wiathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/568821.

4. Kpewmep, H. I1I. OxonomeTpuka : yueOHHUK U npakTukyM Juist By30B / H. I1I. Kpemep, b.
A. Ilytko ; mox penakuueit H. I11. Kpemepa. — 4-e usa., ucnp. u gon. — Mocksa : 3aarenscTBo
FOpaiit, 2025. — 308 ¢. — (Bsicmee ob6pazosanne). — ISBN 978-5-534-08710-9. — Texker :
NeKTpoHHBIH  //  OOpazoBarenbHas  matgopma  FOpaiir  [caiit]. —  URL:
https://urait.ru/bcode/559689.

/Jlonoanumenshasn numepamypa:

1. Mactunikuii C. D. AHanmu3 BpeMEHHBIX psjmoB ¢ momomipio R. 2020. — URL:
https://ranalytics.github.io/tsa-with-r/.

2. IMoakopeitoBa O. A. ¥**AHanu3 BpEeMEHHBIX psJIOB: y4yeOHOe mocobue s By30B /
O. A. IloaxopsiToBa, M. B. CokonoB. — 2-¢ u3a., nepepad. u gon. — MockBa : M3aarenseTBo
FOpaiit, 2024. — 267 ¢. — (Bwicmee obpazoBanue). — ISBN 978-5-534-02556-9. — Tekcr
AIEKTPOHHBIN /l OObpazoBaTenbHas wiatdopma Opaiit [caiiT]. —
URL: https://www.urait.ru/bcode/536502.

6. MartepuajbHO-TeXHHYeCKOe o0ecreyeHne

YHuBepcuTeT pacrnojaraeT MaTepualbHO-TEXHUYECKOM 0a30i, COOTBETCTBYIOLIEH
JIEMCTBYIOIMM MPOTHUBOIIOKAPHBIM MPaBUIaM U HOPMaM M 00ecrieunBaroIIeii MpoBeIeHUE BCeX
BUJIOB JIUCUUIUIMHAPDHOW W MEXJIHWCUUIUIMHAPHOW MOATOTOBKH, NPAKTHUYECKOH M HAy4YHO-
UCCIIEIOBATEILCKON PaboT 00yJaronuXcs, MPeAyCMOTPEHHBIX YU€OHbBIM IIJIAHOM.

[TomeneHus1, KOTOpBIE MPEACTABISAIOT COO0H yueOHbIE ayIUTOPUH [Tl TPOBEACHUS 3aHATHI
JEKIMOHHOTO THIA, 3aHATHUM CEMHHApCKOro (MpakTUYECKOro) THMA, T[PYIIOBBIX U
MHAUBUAYaAJIbHBIX KOHCYJIbTAIMH, TEKYIIIETr0 KOHTPOJIS U MPOMEKYTOYHON aTTeCTalliH, a TaKKe
MOMEIIEHUS Il CAMOCTOATENIbHOM paboThl M MOMEIIEHUS Il XpaHEHUS U MPO(UITAKTUYECKOTO
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https://znanium.ru/catalog/product/2204240
https://urait.ru/bcode/556470
https://urait.ru/bcode/568821
https://urait.ru/bcode/559689
https://ranalytics.github.io/tsa-with-r/
https://www.urait.ru/bcode/536502

oOciyxuBaHusl yaeOHoro obopynoBanus. [lomenieHrs yKOMITJIEKTOBaHbI CHEIIMATU3UPOBAHHON
MeOENbI0 U TEXHUYECKHUMH CPEJICTBAMHU OOYUYEHUS, CIYXKAIIUMU JJIsl TPEJCTaBlIeHUsT y4eOHOU
nHpopMaIuu OOJIBIION ayAUTOPHUH.

W3ydeHne qUCIHUIUTMHBI (MOTyJIsl) 00ECTICUNBACTCS B YUCOHBIX aAyJAUTOPHIX, OCHAIIICHHBIX

— CTOJIaMH U CTYJIbSIMU;

— KOMITbIOTEPHON TEXHUKOM;

— MEXaHUYECKUMH KaJbKYJIATOPaMU;

— CIEUHMaTU3UPOBAHHBIM 000PYI0BaHHEM, BKIIIOUYasl JEMOHCTPAaLlMOHHOE 000pyI0BaHHUE.

[TomereHust 1J1E CAMOCTOATEIBHOM paOOThHI 00YJAIOIIMXCS, B TOM YHCIIE IPUCIIOCOOICHHBIE
JUISL MCIIOJIb30BAaHMS MHBAIMAAMM M JIMIAMU C OIPAaHUYEHHBIMHU BO3MOYKHOCTSMH 30pPOBbBS,
OCHAILEHbl KOMIBIOTEPHON TEXHUKOW C BO3MOKHOCTBIO MOJAKIIOUEHHS K ceTh «HTepHeT» u
oOecriedyeHHEeM  JIOCTyNa B  JJEKTPOHHYIO  HMH(OPMALMOHHO-00pa30BaTEebHYIO  CpEeay
YHuBepcurera.

OOyyarommMcst MPeIOCTaBIAETCS JAOCTYN (B TOM 4YHCIE YJAlIeHHBIN) K pecypcam
WH(OPMAITMOHHO-TEIICKOMM YHHKAITMOHHON ceTH «HTepHET», IeKTPOHHBIM pecypcaMm (B TOM
Yuclie JJIEKTPOHHBIM OUOIMOTEYHBIM CHUCTEMaM, COBPEMEHHBIM NpodecCHOHaIbHBIM 0a3zaM
JTAHHBIX ¥ UHOOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMAaM):

Ne HaumeHnoBanue nmopraia Cceblika
(u3naHus, Kypca, 10KyMEHTA)
1. | Hayunas snextponHas 6ubmuoreka elibrary.ru https://elibrary.ru/defaultx.asp
OoubImoTeKa
2. Basa gaussix mus | T-cienuanucTos https://habr.com
3. | ba3za mannbIx ScienceDirect https://www.sciencedirect.com
4. | OdunmansHbli cailT MUHHUCTEPCTBA HAYKU https://minobrnauki.gov.ru/

BEICIIIEro oopasoBanus Poccutickoit @eneparmu

5. | ®enepanbhsiii moprai «Poccuiickoe oopazosanue" | https://www.edu.ru/

6. | Muadopmannonnas cucrema "Exaunoe okHo qoctymna | http://window.edu.ru/
K 00pa3oBarenbHBIM pecypcam”

7. Enunast komekius 1udpoBeix 00pa3oBaTeIbHbIX http://school-collection.edu.ru/
pecypcoB

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

[lepeuenr WH(OPMAIIMOHHBIX TEXHOJOTHH, WCIOIB3YEMBIX TIPU  OCYIIECTBICHHUH
00pa3zoBaTeNbHOrO MpoIiecca 1Mo AUCIUTUINHE (MOIYJII0), B TOM YUCJIE KOMIUIEKT JTUIIEH3MOHHOTO
MpPOrpaMMHOTO  OOecleyeHus, COBPEMEHHble mpodeccHoHanbHble 0a3bl  JaHHBIX U
MH(OpPMalLMOHHbBIE CIIPABOYHBIE CHCTEMBI:

HaumenoBanmne 110 IIpousBoacTeo JInnensuonnoe / cBOGOIHO
pacnpocTpaHsiemMoe

Onepauuonm,le CHUCTECMBbI:

Microsoft Imagine (Windows Client, Server) | sapyGexuoe | nnnensuonHOE

bpaysepsi:

Sunekc.Bpayszep OTEUECTBEHHOE CBOOOJIHO pacrpocTpaHsieMoe
Google Chrome 3apy0ekHOoe cBOOOJTHO pacpoCTpaHsIeMoe
OducHble NPUIIOKEHNS:

Microsoft Imagine (Visio, OneNote) 3apy0exHOe JIMIEH3HOHHOE

TeXstudio 3apyOexHoe CBOOOHO pacIpoCTpaHseMOe
Adobe Acrobat Reader 3apyOexHoe CBOOOHO pacIpoCTpaHsieMoe
IIporpammHoe o6ecniedeHne 115 IVIAHMPOBAHHUS M YYeTAa BpeMEHH:

Toggle app | 3apyOexHOe | cBOOOJTHO pacIpOCTpaHsIeMOe

Cucrembl YHPaBJCHUSA IMTPOCKTAMM:
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Microsoft Imagine (Project) | sapy6exnoe | nuuensuonnoe

CucreMbl YHpaBJceHUs 0a3aMu JAHHBIX:

Microsoft Imagine (SQL Server) | sapyGesxHoe | nuuensnonHoe
Cucrtemsbl peseppHOro konuposanus (backup):

Acronis Backup Advanced for HyperV | 3apy6erxHoe | nurensnonHOE
CnpaBoYHO-IIPABOBBIE CHCTEMBI:

Koncynbrantllinroc: cripaBoOYHO-TIpaBOBast OTEYECTBEHHOE JMLEH3HOHHOE
cucTemMa

CpencrBa aHTUBHPYCHOM 3aIIMTHI:

Kaspersky Endpoint Security amnst 6usneca OTEYECTBECHHOE JIMIEH3UOHHOE

Crampmaprasii Russian Edition

Cpennbl pa3padoTKm:

Visual Studio Code 3apy0exHoe cBOOO/THO PACTIPOCTPAHSIEMOE
Bash (Unix shell) 3apyOexkHOE CBOOOIHO pacIpoCTpaHsIeMOe
Anaconda 3apyOexxHOe CBOOOJIHO pacIpocTpaHsIeMoe
Robotic Operating System 3apy0eKHOE CBOOOIHO PACIIPOCTPAHIEMOE
CopelliaSim 3apy0eKHOe CcBOOOJIHO PACIIPOCTPAHIEMOE
Google Colaboratory 3apy0exHoe CcBOOOJTHO PACTIPOCTPAHSIEMOE
IMakeThl MPOrPaAMMHBIX CPEICTB H OHOINOTEK:

AutoPsy 3apyOexHoe CcBOOOIHO pacIpocTpaHsieMoe
Interactive Disassembler (IDA) 3apy0eKHOE CBOOOIHO PACIIPOCTPAHIEMOE
Cucrtembl ynpapjeHusi onéanorpagudeckoii HHGpopManueii:

Zotero | 3apy6exHoe | cBOGOIHO pacIpocTpaHseMoe
CepBHCHI B CITYKOBI:

Bind 3apy0OexHOe CBOOOJIHO pacrpocTpaHsIeMoe
Docker 3apy0eKHOE CBOOOJTHO pacIpoCTpaHsIeMOe

1. MeToauuyecKHe 1 OlleHOYHbIE MaTepHaJibl
MeToanyecKkue YKazaHud AJad 06yqamumxcs1 110 OCBOCHMIO JHCIHUIIJINHBI (MO)ly.]'[ﬂ)

B nponecce uzydyenus AMCUMIIINHBI (MOAYNs) «BpeMeHHbIe psiibl» B paMKax TEKYILEro
KOHTPOJISl YCIIEBAEMOCTH MCHOJIb3YIOTCS TaKue BUIBI YUeOHOM paboThl, KaK JIGKLIUU, CEMUHAPBI,
JIOMAIlTHUE 3a/laHusl, TECT, KOHTPOJbHas paboTa, a TaKKe pa3InyHble BUJbI CAMOCTOSATEIbHON
palboThl OOydarolMXcs MO 33JaHUI0 IpErojaBaTelis, HalpaBleHHbIE Ha pPa3BUTHE HaBBIKOB
pohecCHOHANBHOM JIEKCUKH, 3aKpEIUIEHnEe MPAKTUYECKUX MPO(ecCHOHAIBHBIX KOMIETEHIIHMH,
MOOLLPEHUE UHUIIUATHB.

Jlexyus — cHCTEMAaTHYeCKOe, IOCIEIOBATEIBFHOE, MOHOJOTHUECKOE  H3JI0KEHUE
nmpenoaaBareneM y4eOHOro MaTepuana, Kak MpaBuio, TEOPETUYECKOTO XapaKTepa.

B mpomecce neknuii peKOMEHIYeTCs BECTH KOHCIIEKT JICKIUH: KPaTKO M CXEMaTHIHO
¢dbuKkcupoBaTh OCHOBHBIC HJIEH, BBIBOJBI M OOOOIICHMS JEKIMH, BBIIEISITh Ba)KHBIE MBICIH,
KITIOYEBBIC CJIOBAa M TEPMHHBI. HeoOXOIMMO OTMETHTH BOMPOCHI WM MaTepHaNIbl, KOTOPHIC
BBI3BIBAIOT 3aTPYAHECHHUS, U TIOMBITAThCS HAWTH OTBETHI B PEKOMEHJIOBAHHOW nmuTepatype. Ecmu
pa3o0paThCsi B MaTepuaie He YAaeTcs, CIeAyeT CPOpPMYIHpPOBAaThH BONPOC M 3a1aTh €ro
MPEToAaBaTeNo Ha KOHCYIBTAIUN WA BO BPeMsI CEMUHAPCKOTO (TPAKTHUYECKOT0) 3aHSITHSI.

Cemunap — 310 (hopma y4eOHOU NEeATeTbHOCTH, MPOBOANMAs B y4eOHOM 3aBEJICHHUH IO
PYKOBOACTBOM TMpEMoJaBaTeNs, TAe CTYACHTHl aKTUBHO Yy4YacTBYIOT B OOCYXKIEHUSX,
MPAKTUYECKUX 3aJJaHMsIX U APYrux (popmax B3auMOACHCTBHUS.

Jns ycneurHoi moAroToBKM K CEMUHAPY PEKOMEHIYETCS 3apaHee 03HAKOMUTHCS C TEMOU
3aHATUA W OCHOBHBIMH MaTCpHalaMHu, 4T00BI MMETHh BO3MOKHOCTH AKTHBHO Y4aCTBOBAaThL B
obOcyxaeHnu. Takxke MOJIE3HO MOATOTOBUTH BOIMPOCHI U WU ISl OOCYKIEHUS, YTO MTOMOKET
rI1y0Ke MOHATh MaTepUal U MPOJIEMOHCTPUPOBATH 3aMHTEPECOBAHHOCTb.
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Jlomawnee 3a0anue — HabOPp 3a/1a4 1O TEMaM HEJICIIH.

HpI/I pa60Te Had AOMAallHUMHU 3aJaHUSIMHW BaKHO BHHUMATCIIBHO O3HAKOMUTBCA C
TpeOOBAaHUSAMHU U CPOKAaMH BBINOJIHCHHs. PeKoMeHyeTcss pa30MBaTh 3aJaHHs HA 3Tarbl, YTOOBI
n30exarh MEeperpy3kd M JIydille yCBOUTh Marepuai. Mcmonp3oBaTh pa3iuyHble HMCTOYHHKU
uH(pOpMaIKH, BKIIOYas YIeOHUKH U OHJIAaH-peCypChI, AJIs 00jIee NIYOOKOr0o TOHMMAHHUS TEMBI.

Tecm — ocobas ¢opma mpoBepku 3HAHWH. [IpOBOIWTCS MMOCIIE OCBOCHHS OIHOW WIH
HECKOJIbKAX TEM M CBHUJICTEIBCTBYET O KaueCTBE MOHMMAHHUS OCHOBHBIX TMOHSITHH HM3y4aecMOro
Marcpuraja. TecToBbIC 3aaHus COCTABJICHBI K KIIIOYCBBIM IIOHATHUAM, OCHOBHBIM pa3aciiaM,
Ba)XHBIM TEPMHUHOJIOTHYECKUM KaTCTOPHSIM HU3y9aeMOM TUCIUTUTMHBI (MOYJIS).

st MOArOTOBKM K T€CTY HEOOXOAMMO 3HATh TEPMUHOJOTUYECKHUN anmapar JTUCHUILTAHBI
(MOTyJ1s), TOHMMATh CMBICIT HAYYHBIX KATETOPHIA U YMETh X UCIIOJIb30BATh B MTPOPECCHOHATLHOM
JICKCHKEC. BJIa[[eHI/Ie HOHATUHMHBIM arrmaparoMm, BKIIIOUYEHHBIM B TECTOBBLIC 3adaHus, IIO3BOJACT
NperoaaBaTealo  OBICTPO  MPOBEPUTh  ypPOBEHb  NMOHMMAHHsS  CTYICHTAMH  BaXKHBIX
METOI0JIOTUYCCKUX KATETOPHIA.

Camocmosmenvnas paboma — paboTa CTYJEHTOB, HAIpaBICHHAs Ha YIIIyOJEeHHOE
U3y4eHHE OTICIBHBIX TEM M BOIPOCOB YIeOHOW JUCIUTUTMHBI (MOIYIIS).

B nporuecce camocTosTensHON paboThl CTYAECHTHI B3aUMOJIEHCTBYIOT C PEKOMEHI0BAHHBIMU
MaTepHrajaMH P MUHUMAJIFHOM YYaCTHHU MPEToiaBaTels. 3a1aun CTyIeHTa BKIIOYAIOT paboTy
C KOHCHEKTaMH JeKIui (06paboTka TekcTa), HOBTOPHOE U3ydeHHE YUeOHBIX MaTEpUaOB IJIAHOB
¥ TE3MCOB OTBETOB, U3YUEHHUE JOMOJHUTEIBHBIX TEM, BHIIIOJHEHNE YI€OHO-NCCIIECAOBATEIBCKUX
3alaHUM U Ipyroe.

Cucrema OLlCHUBAHUSA PE3YyJbTATOB oﬁyqe}mﬂ o JTUCHUIIJINHE (MOI[y.TIlO)

Kpurtepun nosyyeHusi ypoBHsi M OLleHUBaHUA CPOPMHUPOBAHHOCTH KOMIIETEHUMH 110
aucuunIMHe (moay.aaw) «BpemeHHnbie psiabi»

OneHuBaHue YpoBHSA Y4e€OHBIX JOCTI)KEHUU, OOYYarOMIMXCs MO TUCIUIUIMHE (MOIYIIO),
OCYILIECTBJISETCS B BUJIE TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH M TPOMEKYTOUHOW aTTECTAIlH.

IIpomexyTouHasi aTrecTamusi MO AUCHUIUIMHE (MOAYJIO) OCyIIecTBIseTcs B (opme
3auyema ¢ OWEeHKOW, TIPU ITOM TIPOBOJUTCS OIEHKAa KOMIIETCHIIMM, C(POPMHUPOBAHHBIX TIO
JUCIUIIIIMHE.

Jns OoueHMBaHUSA TEKYLIErO KOHTPOJS YCIEBAEMOCTH M IPOMEXYTOYHOM AaTTECTALUU
UCIIONIB3YETCS JIECATHOAIIbHAS IIIKaJla OIEHUBAHMS, KOTOpas COOTHOCUTCS C TPaJAUIIMOHHOU
MATUOATITPHON MIKANOHN CIEAYIONUM 00pa3oM:

JecaTubannbuas) IlaTtudannbHas Ouenka 3a O0mas xapakTepuCTHKA pe3yJabTaTa
OLIEHKA OLIEHKA 3a4er 00yuyeHus 1o JUCHUILINHE (MOLYJII0)

10 OTtnuaHO 3auTeHo CTyOeHT TOJIHOCTBIO BIIAJICET 3HAHHSIMU,

9 OTaM4HO 3auTeHo W3JI0KEHHBIMH B pabodell mporpamme, H

) OTIMYHO 3auTeHo nIyOOKO — ocMbIcisieT  aucnuiuinHay.  OH

CaMOCTOATEIBLHO u JIOTHYECKH
MOCJIE/IOBATEIbHO OTBEYACT HA BCE BOMPOCHI,
aKIEHTUPYS BHUMAHUE Ha HanOOJee BaXKHOM.
Ymeer aHAJTU3UPOBATH, CpaBHHBATH,
KJIACCU(PHUIIMPOBATD, 0000111aTh,
KOHKPETH3HUPOBATH M  CHCTEMATU3UPOBAThH
HSy‘IeHHBIﬁ Marc€puall, BBIACIIAA KIIOYCBBIC
MOMEHTBI M  YCTaHABIMBas MPUYUHHO-

cleAcTBeHHbIE CBs3U. YeTko ¢opmymnupyer
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JlecaTnboanabHas
OIleHKA

IIaTnéananLuasn
OILICHKA

Onenka 3a
3a4yerT

OO0uas xapakTepucTUKa pe3yabTaTa
00yuyeHus 1o JUCHUILIHHE (MOYJII0)

OTBETHI, YBEPEHHO HUHTEPIIPETUPYET
pe3yabTaThl AHAJIM30B u OpyTUX
WCCIIEIOBAHNN, a TaKKe pellaeT CII0XKHbIE
3agaun. CTyJ€HT XOpOULIO 3HAKOM C METOJaMHU
HCCIIeI0BaHN, HEOO0XOIUMBIMH Ui
MPAKTUYECKON  NEATEeNbHOCTH, U  yMEeT
CBSI3bIBATH TEOPETUYECKUE ACTIEKTHI
JUCHUIUIMHBL  (MOAYJsI) € MPaKTUYeCKUMH
3aJJa4aMH.

Xoporiio

3aureHo

Xoporiio

3auTeHo

CrynmeHT oOnagaer 3HAHUSMH TIpeaIMeTa
IMOYTH B TIONHOM oOBeMe  pabodei
MPOTpaMMBbl M CaMOCTOSITENBHO, JIOTHUECKH
MOCIIEZIOBATENIEHO U BCECTOPOHHE OTBEYAET
Ha BCE€ BOIIPOCHI, aKLEHTUPYs BHHUMaHHE Ha
HaunboJiee 3HAUYMMBIX MOMeHTax. OH ymeeT
aHAIM3UPOBATb, CpaBHHBATB,
KJIACCU(PHUIMPOBATD, 000011aTh,
KOHKPETH3UPOBaTh W CHCTEMATH3HPOBAThH
W3Y4EHHBIA  Marepuasl, BBLACHAS  €r0
KIIFTOUYEBbIC ACIICKThI u yCTaHaBJIMBas
MPUYUHHO-CIIEJICTBEHHEIE CBSI3U.
DopMynUpyeT CBOM OTBETHI, YBEPEHHO
WHTEPIPETUPYET pPe3yNbTaThl aHAIH30B H
JIIPyTUX HCCIEIOBAHUMN, a TaKXKe pelaer
CJIOKHBIC CUTYAlMOHHBIC 3aJiadu. CTy,}leHT
XOpOIIIO0 3HAKOM C METOJaMH UCCIICIOBaHUS,
HEOOXOIUMBIMHU IJIst MPaKTUYECKOU
NIEATENIbHOCTH, W YMEET  CBS3BIBaTh
TEOPETHYECKHE  AacleKThl TpeaMeTa C
MPaKTUYECKUMH 3a[auaMH.

Y 10BIETBOPUTENBHO

3auTeHo

YILOBJICTBOPI/ITG)HLHO

3auTeHo

CryneHT o0yiaaeT 0a30BBIMU 3HAHHUSIMH 10
JTUCHHUIUTAHE  (MOJYJI0), HO HCIBITHIBAET
TPYAHOCTHU ITPU CaMOCTOATECIIBHBIX OTBETaX U
UCIIOJIb3YeT HETOYHbIe (OPMYIUPOBKH. B
XO0l€ OTBETOB OH JOMYCKaeT OIIMOKH,
Kacarouecss CyTtd BompocoB. CTyaeHT
Croco0CeH pemarh TOJBKO CaMble MPOCTHIC
3aJa4Ynu U BJIAACCT JHUIIIb MHWUHHUMAJIBHBIM
HA0OpPOM METOJIOB UCCIICTOBAHUSI.

He cnan

He 3auteno

He cnan

He 3auteno

He cnan

He 3auteno

CrymeHT He oBIaaen  00s3aTelIbHBIM
MHUHUMYMOM 3HAaHHHA II0 MpEeIMETy W He
MOJXXET OTBETHTb Ha BOIMPOCHI, JaXKE €CIH
MperoaaBareilb 3a7aeT JIOTOJIHUTENIbHEIC
HABOJSIIUE BOITPOCHL.

Jucnuniuza (Moaynb) «BpeMeHHbIe psibl» OLIEHUBAETCS CIEIYIOIINM 00pazoM:
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AKTHBHOCTH ‘ Bec ‘ Onucanne

HaxonureanHas oneHKa

Homamnue 3aganus | 75% | HaGop 3amau mo Temam Heaenu

Tect 25% | Habop 3amanmii o TeMe Ha IPOBEPKY 3HAHHI

®opmyJa pacyéra HTOrOBOI OLIEHKH M0 AUCUUIIMHE (MOAYJ/110) «BpeMeHHbIe PSAbI»,
10 HAKOMUTEIbHOM oneHke: «0,75 X cpenHee 3a fomanraue 3ananus + 0,25 X 3a TecT».
B pamMkax n3ydeHus TUCIUTIIMHBI (MOYJIs1) BO3MOXHO MOJydyeHne OOHYCHBIX OQIJIOB.

Eciu oOyuyawmuiics He BBINOJHUT YCJIOBHE /ISl NOJYYEeHUS] OIEHKH IO
HAKONMHUTEJbHOM CHCTeMe, TOra OLeHKA MO0 JUCHUILIMHe (Moay/io) «BpemeHHble psiabI»
BbICTaBJsieTcsl M0 o0mel ¢opmyae: «0,6 X HakonurenpHas 3a cemectp + 0,4 X oneHka 3a
3a4ET».

Texkymmii KOHTPOJIb YCIIeBAeMOCTH 00YYAIOIIUXCS 110 JUCHHUILINHE (MO1YJIIO0)
IIpumepHbIe JoOMALLIHUE 3aJaHUS

Jdomamnee 3axanne: BBeienne B aHaJIM3 BPEMEHHBIX PSI/IOB

1. Onpenenure, yTO TakO€ BPEMEHHOM psJ U MPUBEIUTE TPU MpHUMEpa BPEMEHHBIX PSI0B
U3 PA3JIUYHBIX 00JIACTEH.

2. O0bsCHHTE, KAKHE OCHOBHBIC KOMIOHEHTBI MOT'YT OBITh BBIJICIICHBI B BPEMEHHBIX Psiiax
(TpeHn, Ce30HHOCTb, CITydaiiHbIe KOJIeOaHMs).

3. Ilepeunciiure W KpaTKO ONWIINTE HMHCTPYMEHTBI, HCIOIB3yeMbIe ISl aHaJIn3a
BPEMEHHBIX PAIOB (HampuMmep, rpaduku, aBTOKOPPEIISLINS).

4. IlpoBenuTe aHaIM3 MPOCTOIO BPEMEHHOrO psja, MPEICTABICHHOIO B BHJE TaOIMIIbI
JAHHBIX, C UCTIOJIB30BaHUEM I'paUKOB (HaNpUMep, THHEHHBIH rpaduk).

5. O6cyaure, Kak BBIOOp MeTo/la IMPOTHO3UPOBAHUS MOXKET 3aBUCETh OT XapakTepa
BPEMEHHOTI'O psizia.

Jomamnee 3axanne: CTaTHCTHYECKHE MOJEJIM TPOrHO3MPOBAHNS BPEMEHHBIX PSI0B

1. Onumure MOJENbh JKCIOHEHIIMATBHOTO CIVIAKUBAaHUS W TPUBEIUTE MpuMep €€
IIPUMEHEHUS.

2. PaCCMOTpI/ITe BpeMCHHOﬁ pAA, KOTOpBIﬁ, 110 BalIeMy MHCHUIO, ABJISICTCS CTALlMOHAPHBIM,
u O6’I)$ICHI/ITC, IMO4YEMY BbI TaK CHUTACTC.

3. OObsicHUTE pa3HUIy MEXIY CTAllMOHAPHBIMH W HECTAIlHOHAPHBIMUA BPEMEHHBIMH
psiiaMu, IPUBETUTE IPUMEPHI.

4. I/IsquTe MCTOABI ACKOMIIO3WIIMU BPEMCHHBIX PAAOB W BBINOJIHUTE ACKOMIIO3UIIHUIO
3aaHHOro BpEMCHHOI'O psaa Ha TPE€HA, CE30HHOCTb U OCTAaTKH.

5. Ioctpoiite u npoananuzupyiite moaens ARIMA nns 3amaHHOrO BpeMEHHOTO psja,
OIUIINTE PE3YNIbTATHI.

Il()MamHee 3aganme: MeToabl MAINKHHOIO Oﬁy‘leHHﬂ IJIA TaOJHIHBIX JAHHbIX U UX
NPUMEHECHUSA NJIH 3a1a4YM TIPOrHO3UPOBAHUA

1. Onpenenure, 4TO TaKOE PErpecCUOHHAs MOJIENb U MPUBEAUTE IPUMEPHI €€ TPUMEHEHUS
B IIPOrHO3MPOBAaHUM BPEMEHHBIX PSJIOB.

2. BpiOepute CHOXKHBIH BPEMEHHOM pAJ M TNPUMEHUTE METOJl PErpeccHH Uil €ro
MPOrHO3UPOBAHUS, OMUIINTE IPOLECC U PE3YIbTATHI.
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3. CpaBHuTe JBa METOJAa MAIIMHHOTO OOY4YeHHs (HampuMmep, JUHEHHYIO PETpeccCHio U
CIIy4aitHBIH Jiec) U IPOTHO3UPOBAHUS BPEMEHHOTO Psijia: KaKue MPEUMYIIECTBA U HETOCTATKU Y
Ka)KI0r0 U3 METO/I0B?

4. IlpoBenuTe aHanu3 OMMOOK MPOTHO3UPOBAHMS ISl BBIOPAHHOTO BPEMEHHOIO psija,
UCIIOJIb3YSl METpUKHU, Takue kak MSE u MAE.

5. ObGcynute, Kak MOXXHO YJAy4IIUTh KayeCTBO IMPOTHO3UPOBAHHS BPEMEHHBIX DSJIOB,
UCIIOJIb3Ysl METO/IbI MAILIMHHOTO 00YUY€HMsI, U IPUBEANUTE IPUMEPHI IIOJXO00B.

IIpuMepHbIe 3a1aHus IS TeCTa

Tecr 1: BBenenne B aHaIu3 BPEMEHHBLIX PAI0B

1. Yto Takoe BpeMeHHOii psia?
a) Habop naHHbBIX, COOpaHHBIX B OJTHOM MECTE
b) [TocnenoBarenbHOCT HAOMIOACHUH, COOPAHHBIX 32 ONPEACICHHBII TEPUOT BPeMEHU
¢) CiydaiiHble JaHHBIE O€3 ONpeeIeHHON CTPYKTYphI
d) I'paduk, oTOOpaXKArOIIHI TaHHBIC
2. Kakoii u3 ciie1yommux KOMIIOHEHTOB He SIBJISETCS YaCThI0 BpeMeHHOro psijga?
a) Tpenn
b) Ce3oHHOCTD
¢) HuknuyHocTthb
d) CnyuaitHocTh
3. Kakoii HHCTPYMEHT UCHOIb3YyeTCcsl VI BU3YaTU3alMi BpeMeHHbIX Ps/10B?
a) 'mcrorpamma
b) JIuneinbIl rpaduk
c¢) Kpyrosas nuarpamma
d) Toueunslii rpadux
4. Kakoii MeT0/1 aHAIM3a BPeMEHHBIX PSI/I0B M03BOJIsIeT BHISIBUTH ABTOKOPpeJsinuio?
a) 'paduk Tpenna
b) ABTokoppensaunonnas pyHkuus (ACF)
¢) Jlekommo3urus
d) Mogenu ARIMA
5. UTo Takoe aBTOKOppesiius?
a) CBsI3b MEXIY JIBYMS HE3aBHCHMBIMU BPEMECHHBIMH PsIIaMHU
b) CBs3b MEXIy 3HAYCHUSMH BPEMEHHOTO PsZia M €r0 MPEIbIYIIUMA 3HAYSHUSIMU
c¢) CBsi3b MEX Ay 3HAYCHHUSIMH BPEMEHHOTO psi/ia U BpEMEHHBIMUA METKaMU
d) Cs13p Mex 1y 3HAUEHUSMU BPEMEHHOTO Psijia M BHEIIHUMH (pakTopamu
6. Kakoii U3 cjieAyloummx MeTo10B NPOrHO3UPOBAHUA SIBJISIETCS MPOCTHIM?
a) ARIMA
b) DkcOHEHIIMAIBEHOE CTIIAKUBAHHE
¢) Moaenu MalmmHHOTO 00y4eHus
d) JlexoMmo3uiiysi BpEMEHHBIX PSJIOB

7. Kaxoii u3 ciaeayrommx (pakTopoB MoKeT NOBJIUATH Ha BLIOOP MeTOa
NPOrHO3MPOBaHuA?

a) JloCTYyITHOCTh TaHHBIX

b) XapakTep BpeMEeHHOTO psizia
c¢) Llenu nporHo3upoBaHus

d) Bce BbIenepeunciennoe
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8. UTo Takoe ce30HHOCTH B BpeMEHHOM Psiay?

a) [lonrocpouyHbie H3MEHEHUs

b) IToBTOpstOUIMECcs U3MEHEHUS B ONpeAeIICHHbIE IEPUOIbI

c¢) Cirydaiinble KoJieOaHus

d) OrcyrcTBUE N3MEHEHUI

9. Kakoii u3 ciieqylommx MeTo/I0B He HCIO0JIb3yeTCs /Il AHAJIN3a BPeMeHHBIX Psi/IoB?
a) Perpeccrnonnsiii ananms

b) Mojenu BpeMEHHBIX PsIIOB

¢) KnacrepHsiit ananus

d) JlekoMITO3HIIHS

10. Kakoii mar cjieayeTt npeInpuHATH Nepea BHIOOPOM MO/IeJH 1JIsi MIPOTHO3UPOBAHUA?
a) CoOpaTp JaHHBIC

b) OnpenenuTs 1efb TPOrHO3UPOBAHUS

¢) IIpoananu3upoBaTh BPEMEHHOM PSIJI

d) Bce BhIenepevrciieHHOe

Tect 2: CTaTHCTHYECKHE MOJA€C/IN IPOrHO3UPOBAHUA BPEMECHHBIX PSA/10B

1. Yo Takoe IKCNOHEHINATbHOE CTJIaKUBaAHUE?
a) MeTtoJ, CTIONIb3YIOIIHM CpeiHee 3HaUeHNe
b) MeToJ1, KOTOPBIH IpUIACT OOJBIITHI BEC MOCICTHUM HAOTIOACHUSIM
¢) MeroJ1, KOTOPBIN HE YIUTHIBACT MPEABITYITNE 3HAUCHUS
d) MeTton, ucnonb3yOmui TOIFKO CE30HHBIE KOMITOHEHTBI
2. Kakoii u3 ciieqyommx MeTo/10B UCII0JIb3YyeTCs /sl CTAMOHAPHBIX BpeMEHHbIX PSiI0B?
a) ARIMA
b) Mojenu 1uHeHON perpeccuun
¢) DKCIOHEHIIMAIBHOE CTJIAKUBAHHE
d) Monenu 1y1st HecTaMOHAPHBIX PSAJIOB
3. Kakoii kpuTepuii ucnoJib3yercs JJisl onpeaeaeHus CTAIIHOHAPHOCTH BPEeMEHHOI 0
psana?
a) Hanmuume tpenma
b) KoncranTa cpennero 3Ha4eHUS U AUCTIEPCUN
c¢) Ce3oHHBIE KOCOaHHS
d) Hanuuue aBTOKOppensuu
4. Kakoii U3 ci1e1ylOIIUX MeTOA0B 1eKOMIIO3MLIMU BPeMeHHBIX PS/I0B BKJIIO4YaeT B ce0st
OlIEHKY TpeHaa?
a) AIIUTUBHAS IEKOMIO3UIIHS
b) MynbTUTIIIMKATUBHAS TE€KOMITO3UITUS
¢) Mogens ARIMA
d) Mopenb SKCIOHEHITMAIBHOTO CTITaKUBAHUS
5. UTo mpoMCXOHUT € OCTATKAMH IMOCJI€e IeKOMIIO3MIIMU BPEMEHHOT0 psiga?
a) OHU CTaHOBSTCS CTAIlMOHAPHBIMU
b) Onu ucuesaror
¢) OHM CTaHOBSTCSI CE30HHBIMU
d) OHu ocTaroTcst HEM3MEHHBIMU

6. Kakoii U3 ciieqyommux MeTo/10B He SIBJISIETCS METO0M IKCIIOHEHINATBHOT0
criaxuBanusa’?

a) HpOCTOC OKCIIOHCHIIMAJIBHOC CTJIa>KNBAHHEC
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b) JIBoliHOE PKCIIOHEHIIUATBLHOE CTIIAKMBAHNE

¢) TpoifHOE IKCITOHEHITUATILHOE CTIIAKUBAHHE

d) MyJbTHIUIMKATUBHOE CTJIA)KUBAHHE

7. Kakoii U3 ciie1ylommuxX MeTo/10B M03BOJISIET YYUTHIBATH CE€30HHOCTh B BpEMEHHBIX
paxax?

a) Mogens ARIMA

b) Mojenb 3KCIIOHEHIIUAIBHOTO CTIIA)KUBaHUS

¢) JlexoMmo3uIHs BpeMEHHBIX PSIIOB

d) JIuneiinas perpeccus

8. Kakoii u3 ciieqylommx maroB siBJsieTcsl NEPBLIM NPH MOCTPOEHUH MOIeIH J1JIsl
BpeMEeHHOro psiga?

a) Jlekommo3unus

b) I[IpoBepka Ha CTAIMOHAPHOCTH

¢) Beibop meTona criaxupaHus

d) Coop naHHbBIX

9. Yto Takoe ACF (aBTOKOppeasiinoOHHAs (PyHKIUS)?

a) Merto criuaxuBaHus

b) MeToa AeKOMITO3UIINH

C) MeTo1 OLIEHKH CTallMOHAPHOCTH

d) Meto, moka3pIBalOMnii 3aBUCUMOCTh MEXKIY 3HAYCHHUSIMI BPEMEHHOTO Psiia U UX JIaraMu

10. Kakoii u3 ciie1ylouux MeTo0B HCIOJIb3yeTcs /ISl OLeHKH MapaMeTpPoB Mo/1eIH
ARIMA?

a) MeToJ1 MaKCUMaJIbHOI'O ITPaB10N0100Us
b) MeTo HauMEHbBIIIUX KBaJIPaTOB

¢) MeToj 3KCITOHEHITHATBLHOTO CTIIaKUBAHMS
d) Meton kpocc-Banuganuu

38}13HI/IH IJIdA l'lpOMC)KyTO‘lHOﬁ aTTeCTallui 10 JMCHUIIJINHE (MO)Iy.JIlO)

Ne 3amanme OTtBeT Komnerenunus
n/n
1 Ykaxure OCHOBHOE MOHSTHE, OIpENENSIONIEE BPEMEHHOM ps VK-1

IIOCJIEIOBATENIBHOCTD  JTAHHBIX, HW3MEPEHHBIX 4Yepe3
PaBHBIE UHTEPBAJIBI BDEMEHH.

2 Haszosure HUHCTPYMEHT, UCTIOJIb3YEeMBIH JUISt matplotlib YK-1
BU3yaJIM3allMM BPEMEHHBIX psijioB B Python.

3 VKkaxure MeTol, NpPUMEHAEMbId sl KPUTHYECKOU aHanu3 VK-1
OIICHKHM PEJICBAaHTHOCTH HCTOYHUKOB HWH(OpPMAIMUA O HCTOYHUKOB
BPEMEHHBIX psiaax.

4 HazoBure moaxoj K CHUHTE3Y JaHHBIX W3 Pa3IUYHBIX CHUCTEMHBIN VYK-1
HCTOYHUKOB JIJISl PELLICHUS 3a]1a4 IPOrHO3UPOBAHUSL. IIOJIXO/I

5 YKaXuTe IPaBOBYIO HOPMY, PETYIIHPYIONTYI0 00pabOTKy GDPR VK-2
JTAaHHBIX B 3a/1a4aX IPOTHO3UPOBAHUS BPEMEHHBIX PSIIIOB.

6 HazoBute crioco6 ompenmeneHus Kpyra 3agad B paMKax ONITUMH3AIINS YK-2
LUEI TMPOTHO3UPOBAHUS, YUYHUTHIBas  OTPAHUUYCHUS pecypcoB
pECYpCoB.

7 VKaxuTe ONbIT NPUMEHEHUs 3HaHUM O pecypcax B MPaKTUYECKUN YK-2
peanbHBIX CUTYALUAX IPOTrHO3UPOBAHUS. OIIBIT
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8 HazoBure MeTo BEIOOpa ONTUMANIBHOTO PELLICHUS 3314 pecypcHBIi YK-2
IIPOTHO3UPOBAHUS C YIETOM OTPaHUUCHUH. aHaIu3

9 VKaxuTe OCHOBHOW METOJ pellIeHUs 3a1a4 MPUKIATHON | MaTeMaTH4YecKoe OIIK-1
MaTEeMaTHKH JJIS1 BPEMEHHBIX PSIJIOB. MOJIEIIUPOBAHNE

10 HasoBute anropurt™, HCIONB3yeMBbIN I ONTUMHU3ALUN TPaJlUEHTHBII OIIK-1
B 33/1a4ax MPOTHO3UPOBAHUSI. CITYCK

11 Ykaxkure OmBIT PabdOTHl Hal MPOEKTaMHd B OOJIACTH Hay4yHbIE OIIK-1
KOMITbIOTEPHON MaTeMaTUKH. myOIMKanuu

12 HazoBuTe momxon K WHTEPIpETaiid Pe3yIbTaToB BH3YaTH3aIHS OIIK-1
MaTeMaTHYECKUX MOJIENICH BPEMEHHBIX PSIIOB.

13 YKaxuTe KIIOYEBYI0 3aKOHOMEPHOCTh B oOjactu nepeoOydeHne [K-1
MAIIMHHOTO OOyUeHHS AJISl aHANIN3a JaHHbIX.

14 HazoBute TeopeTniyeckyro KOHIEIIINIO, OTHOCSIIYIOCS K | HEMPOHHBIE CETH IK-1
MOJIEIISIM MAIIMHHOTO O0Y4eHHUS.

15 VKaxuTe OMNBIT BBIABICHUS 3aKOHOMEpPHOCTEH B HCCIIEIOBAHUS IK-1
MPaKTUYECKUX 3aJaHusX mo ML.

16 HazoBuTte MeTon cucTeMaTndeckoro aHamm3a objacTd KJIACTEPHBIN [K-1
MaIIMHHOTO O0YyUYCHHSI. aHaIIN3

17 Ykaxkure npuHOMN HHOOPMALMOHHOW 0e30MacHOCTH mdpoBaHue [K-2
npu paboTe ¢ TaHHBIMUA BPEMEHHBIX PSIOB.

18 HazoBuTe TeXHOJIOTHIO IUIsl peUICHHs 3a7a4 B 00IacTh TensorFlow [K-2
MCKYCCTBEHHOT'O MHTEIJICKTA.

19 YkaxuTe OmbIT COOMIOACHNS HOPM HWH(POPMAIOHHON ayJUT TaHHBIX [1K-2
Oe3omacHocTy B poekTax MU.

20 HazoBute cnioco6 addextuBHOTO Mconp3oBanus UKT o0JadHbIe [1K-2
JUTSL TUTIOBBIX 3a71a4 MMPOTHO3MPOBAHUSL. BBIYUCIICHHUS
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