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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouas mnporpamma jaucuMIUIMHBL (MOAyJsl) «BpeMeHHble psAIbpl» COCTaBleHAa B
COOTBETCTBUHM C (ellepalbHbIM TI'OCYyJapCTBEHHBIM O0pa30BaTEIbHBIM CTAHJAPTOM BBICIIErO
oOpa3oBanus — 6akanaBpuar o creruaabHocT 02.03.01 MaremaTka 1 KOMIIBIOTEPHBIC HAYKH,
npodwis MaTeMaTHKa 1 KOMIIBIOTEPHBIE HAyKH, YTBEPKA€HHBIN TPUKa30M MUHUCTEpCTBA HAYKH
u BbIciIero oopasoBanus Poccuiickoit @enepannu Ne 807 ot 23.08.2017 rona.

N3yuenune aucuuiuinHel (Moayiisi) «BpemeHHble paasi» oOecrieuuBaeT (yHIaMEHTalbHbIE
3HAHUS U HABBIKM aHAJIHM3a JUHAMUYECKUX JaHHBIX, YTO BXKHO JJIsl pa3pabOTKH MaTeMaTHUECKUX
MoJiesiell 1 aIrOPUTMOB IPOTHO3UPOBAHUA. DTO CIIOCOOCTBYET PELICHUIO NMPHUKJIAAHBIX 33]a4u 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 HAYKU U BXOJUT B BApUATUBHYIO 9acTh bioka 1, hopmupyemyro
Y4aCTHHUKaMU 00pa30BaTEeIbHBIX OTHOIICHUH.

Jucnunnuna (MOAyNb) u3ydaercs Ha 4 Kypce B 7 Win 8 cemecTpe Ha BBIOOD.

Henp n3yyeHnst IMCUUILVIMHBI (MOAYJISA): OCBOCHUE METO/I0B aHAJIN3a U IPOTrHO3UPOBAHUS
BPEMEHHBIX I[10CJE0BATEIbHOCTEN JAHHBIX, YTO I103BOJISIET BBISABIATH 3aKOHOMEPHOCTH U
TEHJCHIIMHA BO BPEMEHHBIX U3MEHEHUSX.

3agauu n3yyeHus: AMCHUIIHHBI (MOAYJIfA):

— OCBOUTbH OCHOBHBIE CTATUCTUYECKUE MTOJIXO/bI, 0COOEHHOCTH HCII0JIb30BAHUSI PA3IMUHBIX
METO/OB JJIs pELIEHUS 3a1a4 IPOrHO3UPOBAaHUS BPEMEHHBIX PSIJIOB;

— TPOBOJMTH aHAIU3 U NIPeT00PaOOTKY JaHHBIX BPEMEHHBIX PSI0B, TAKXKE aHATH3UPOBAThH
HAYYHO-TEXHUYECKYIO HH(OPMALHIO U MPE3EHTOBATh PE3YJIbTAThI;

— HAy4MThCsl cOOMpaTh W MOJTOTABIMBATh JAHHBIE BPEMEHHBIX PS/IOB, IUIAHUPOBATH U
BBINOJIHATH pabOTy MO NPOTHO3HMPOBAHUIO COLUAIIBHO-IKOHOMHYECKUX MTPOLIECCOB U MIPE3EHTOBATh
pE3yIbTATHL

B pe3ysibTare ocBOeHUs1 JUCHUILIUHBI (MOIYJIs1) 00y4aIOIMIiCSl T0JIZKEH

3HATh:

— OCHOBHBIE CTaTUCTUYECKHUE TOAXObI JJIsI IPOTHO3UPOBAHUS OJJHOMEPHBIX BPEMEHHBIX
pAnoB;

— O0COOEHHOCTH HCHOJIb30BaHUSI METOJO0B MAIIMHHOTO OOY4eHMs Ui peLIeHHUs 3aJaduu
IIPOTHO3UPOBAHUS MHOT'OMEPHBIX BPEMEHHBIX PAOB;

— 0COOEHHOCTHU UCIOJIb30BaHUS METO/I0B IPOTHO3UPOBAHUS B PA3IUYHBIX OMOINOTEKAX,
peann30BaHHbIX Ha s3bIke Python;

ymembv:

— TPOBOJUTH NEPBUYUHBIN aHATH3 U MPEA0OPaOOTKY UCXOIHBIX TAHHBIX;

— peaym3oBaTh Ha s3bike Python w3ydeHHBIE TOAXOABI K PEIHICHUIO 3aJaud
IIPOTHO3UPOBAHUS BPEMEHHBIX PAJIOB;

— OLIGHUTH KaueCTBO PEATM30BaHHBIX MOJIeNiel U BHIOPAThH JIYUIIUH MMOAXO0 K PEIICHUIO
3a/1auy,

— MPOBECTH IIPE3CHTALNIO [TOIYYECHHBIX PE3YIbTATOB;

— OCYILECTBJIATh cOOp, aHAIM3 HAay4YHO-TEXHUYECKOW MH(POpPMaIMU, OTE€UYECTBEHHOTO U
3apyOeKHOTO OIBITA IO TEMATUKE HCCIIeIOBAHNS;

e1a0emp:
— HaBBIKOM cOOpa U MpeIBapUTENbHON MOATOTOBKH JaHHBIX BPEMEHHOTO PA/a;
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— HaBBIKOM IUJIAHUPOBAHUS U BBIOJHEHHUS PaOOTHI MO MPOTHO3UPOBAHHIO COLUAIBHO-
HYKOHOMUYECKUX IIPOLECCOB, IPE3CHTALUN U UHTEPIIPETALMY [1I0Jy4YEHHBIX PE3YIbTaTOB.
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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:xxanue Nuauxkarop Ilepeyenpb MIAHMPYEMBIX
KOMINeTEeHIIN U KOMIIETeHIIH U pe3yJbTaTOB 00y4eHus Mo
JUcCHMIIMHE (MOTYJIIO)
VK-1. Crioco0eH oCyIIeCTBIIATh VK-1.1. 3HaeT MeTOAbI MOKUCKA U aHaJIN3a
MTOMCK, KPUTHICCKUH aHAIIN3 nH(pOopMaIuu B 001aCTH
U CHHTE3 H(pOpMaIn, HCKYCCTBEHHOTO MHTEIJIEKTA,
MPUMEHSTH CHCTEMHBIH OCHOBHBIE MTPUHIHIIBI KPUTHIECKOH
MOJIXOJT IS pEIIeHNUs OIIEHKH UCTOYHUKOB HH(PpOPMALINN 1 UX
MOCTaBJICHHBIX 33729 pEJeBaHTHOCTH
YK-1.2. YMeeT KpUTH4ECKH OLIEHUBATh
WUCTOYHUKHU HH(OpMALINU U
CHHTE3UPOBATh TaHHBIE U3 Pa3INIHBIX
VMCTOYHHUKOB ]ISl pEIICHUs 3a/1a4,
MPUMEHSTh CHCTEMHBIH MOAXO0]] K
aHAIM3Y M PEIICHUI0 KOMIUTEKCHBIX
mpo0IeM
YK-1.3. HmeeTt npakTHUECKHIA OTBIT pabOTHI €
COBPEMEHHBIMU HHCTPYMEHTAMH H
TEXHOJOTHSIMH JJT1 00pabOTKH
nHpopMaIuu, GOpMyIUPOBAHUH H
CTPYKTYPUPOBAHUH 3a/1a4 HA OCHOBE
MOJTydeHHON MH(pOpMaIIH
YK-2. Crioco0eH ompenensiTs Kpyr YK-2.1. 3HaeT ACUCTBYIOIINE TIPABOBBIC
3a7a4d B paMKax HOPMBI, PETYJIMPYIOINE ACATEIBHOCTD
MOCTaBIICHHOH LIEJIN 1 B 00JIACTH PELICHUS 3a/1a4, OCHOBHBIE
BEIOMpATh ONTUMATbHBIE METO/TBI U TIOJIXO/IBI K OTIPEIEICHUI0
CIIOCOOBI MX PEeIIeHHUS, Kpyra 3aga4
UCXOJIS U3 IEHCTBYIOIIIX YK-2.2. YMeer onpenensaTh KpyT 3a7a4d B
MIPAaBOBEIX HOPM, paMKax IOCTaBJICHHOH 11eJIH, BHIOMPATh
UMEIOIINXCS PECYpCOB U ONTUMAJBHBIE CIIOCOOBI PEIICHHS
orpaHUYeHHUN 3aj1a4, YYUTHIBAs HMEIOIINECS PECYPCHI
Y OrpaHHYCHUS
YK-2.3. NmeeT npakTUYECKH OTIBIT
MIPUMEHEHUS 3HAHWI O TPaBOBBIX
HOpPMax M pPecypcax B peajbHbIX
CUTYyalusX, pa3paboTKH U peanu3aiuu
pEIIeHNH B COOTBETCTBUH C
YCTaHOBJICHHBIMH OTPaHHYCHUSIMH
OIIK-1. CnocobeH KOHCYTbTHPOBATh OIIK-1.1. 3HaeT OCHOBHBIC KOHIICTIIINH U TEOPUH
Y UCIIOJIb30BaTh B 00JIACTH MaTeMaTHYECKOTO aHAIN3a U
(dyHIaMEHTATbHBIC 3HAHUS B CMEXXHBIX JUCLUUIUINH; METOABI U
001acTH MaTeMaTHYECKOTO TIOJTXO/IbI, UCTIONIb3yEMbIC B Pa3THYHBIX
aHam3a, KOMILIEKCHOTO U o0acTsix MaTeMaTHKu
(GYHKIMOHAIBHOTO aHaJIN3a OIIK-1.2. YMeeT NpUMeHTh MaTeEMATHYECKHE
anreOpbl, aHATUTUIECKOM METO/IBI JUTSL PEIICHUS
TEOMETPHH, npodeCcCHOHANBHBIX 3314
IuddepeHunansHOR
T€OMETPUHU U TOIIOJIOTHH, OIIK-1.3. HNmeer HpaKTH‘{eCKI/Iﬁ OIIbIT
JIH(i)(i)epeHHHaHBHBIX pa3pa6OTKI/I nu peaJ'H/I3a]_II/I5{

YPaBHEHUH, TUCKPETHOMN
MAaTE€MAaTUKU U

MaTeMaTHUYECKUX MOJIENeH B
po(heCCUOHAIBHOM IeSTENbHOCTH
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MaTeMaTUYECKOH JIOTUKH,
TEOpPUHU BEPOATHOCTEM,
MaTeMaTU4YeCcKOi
CTAaTUCTUKU U CITyYalHBIX
MIPOIIECCOB, YHCICHHBIX
METO/IOB, TEOPETHUECKON
MEXaHUKH B

npoheCcCUOHANTBHOMN
JIeATeIIbHOCTH
OIIK-4. CnocoOeH HaXOIHTh, OIIK-4.1. 3HaeT 6a30BBIe OCHOBBI COBPEMEHHOTO
aHaATM3UPOBATH, MaTeMaTHYEeCKOro amnmapara,
peann30BHIBATH TPOTPAMMHO CBSI3aHHOTO C TIPOSKTHPOBAHUEM,
Y MCIIOJB30BaTh Ha pa3paboTKOM, pean3areii U OIeHKOMH
NPaKTUKE MaTEMAaTHIECKUE Ka4yecTBa MPOrPaMMHBIX MPOAYKTOB U
ANTOPUTMBI, B TOM YHCIIE C MPOTPaMMHBIX KOMIIJIEKCOB B
NPUMEHEHHUEM COBPEMEHHBIX Pa3IHMYHBIX 00TACTIX YETOBEUECKOM
BBIYUCIUTEIBHBIX CUCTEM JIeSITeTIbHOCTH
OI1K-4.2. YMeeT ucnoab30BaTh 3TOT
MaTeMaTUYECKU amnmapar B
npodeccHoHaILHOM AeSTeIbHOCTH
OIIK-4.3. NmeeT npakTU4ECKUN OTIBIT
MPUMEHEHHUS] COBPEMEHHOTO
MaTeMaTHYeCcKOro arnmapara,
CBSI3aHHOTO C TIPOSKTHPOBAHUEM,
pa3paboTKOi, peanu3aliei U OlEeHKOM
Ka4ecTBa MPOTPAMMHBIX ITPOIYKTOB
HpPOrpaMMHBIX KOMIIEKCOB B
Pa3IUYHBIX 00JIACTSX YeTIOBEUECKOM
JIeSITeTbHOCTH
IK-1. Crioco6en popmymnupoBathb [K-1.1. 3HaeT METOBI M MOAXOIBI K
3a7a4M C MaTeMaTHYECKOM (bOopMyIHPOBaHUIO 33]1a4, a TAKKE
TOYHOCTHIO, 000CHOBEIBAThH OCHOBHBIE ITPUHITHITBI
YTBEPKJICHHUS CTPOTO H MaTeMaTHYECKOT0 JI0Ka3aTeIbCTBa U
aQHAIN3UPOBATH MOJTYYCHHBIE aHaJIM3a Pe3yJIbTaToB
pe3yabTaThl B 00J1aCTH IK-1.2. ‘YMeeT KOppEeKTHO CTaBUTh U
MaTeMaTHKH U (dopMynupoBaTh MaTeMaTHYECKHE
KOMITBIOTEPHBIX HAayK 3a/1a4, IPUMEHSATH CTPOTHUE METOJIBI
JIOKa3aTeNbCTBA ¥ AaHAJM3UPOBATH
MIOJTYYEeHHBIE PE3yIbTATHI
IK-1.3. Hmeer ombIT paboThI ¢ 33/1a4aMU B
00JIaCTH MaTeMaTUKH U
KOMITBIOTEPHBIX HAYK, BKIFOUAs
NPUMEHEHUE MaTeMaTHUYECKIX METOJIOB
JUISL peIICHUs] IPAKTHYECKUX 33,149
IK-2. Crioco0eH peniaTh THITOBbIC [K-2.1. 3HaeT OCHOBBI MH(POPMAIIMOHHON U
3a7a9u poheCCHOHATBHOM oubnmorpaduveckon KyIbTyphbl, a
JeSITeTIbHOCTH B 00JIacTH TaKXKe MPUHIMITE THPOPMAITHOHHOH
MCKYCCTBEHHOTO 0€301acHOCTH ¥ IPUMEHEHHUS
WHTEJIEKTA, OMUPAasCh Ha WHPOPMAITUOHHO-KOMMYHUKAITHOHHBIX
UHQOPMAITUOHHYIO 1 TEXHOJIOTHH B IPO(heCCHOHATBHOIM
oubnnorpaduyecKyro JIEATEIbHOCTH
KyJbTYpY, UCIIONB3YsI [K-2.2. Ymeet 3¢ (heKTHBHO HCIIONB30BAThH
UHPOPMAIHOHHO- WHPOPMAITMOHHO-KOMMYHUKAITHOHHEIE
KOMMYHHKAIIHOHHBIE TEXHOJIOTHH JIJISI PEIICHUS

TEXHOJIOTHH U YUUTHIBAs
OCHOBHBIE TPEOOBaHHUS
WHQOPMAITMOHHOHN

CTaHJAPTHBIX 37134
po(heCCHOHATIBHOM IEATENbHOCTH,
YUUTEIBAsA Tpe60BaHI/I${
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0€e30IacHOCTH

WHPOPMALIMOHHON 0€30MaCHOCTH

IK-2.3. HmeeT onbIT paboOThI ¢
HH(POPMAITUOHHBIMH PeCypcaMu u
TEXHOJIOTHSIMH B 00JIaCTH
HUCKYCCTBEHHOTO UHTEIJICKTA, BKJIIOYAs
co0umoIcHIEe HOPM HH()OPMAITHOHHOM
0€30IMaCHOCTH
IK-3. CriocoOeH MPUMEHSITh IK-3.1. 3HaeT OCHOBHBIE METOIbI
METOIBI MATEMATHYECKOTO U MaTeMaTHIECKOro 1
ANTOPUTMHUYECKOTO ANTOPUTMHUYECKOTO MOJICTTHPOBAHUS, &
MOJICTUPOBAHUS IS TAKXKe WX MPUMCHEHHUE TS PEIICHHSI
pEIIEeHUs KaK TEOPETUYECKUX M IMIPHUKIAIHBIX 3314
TEOPETUIECKUX, TAK U I1K-3.2. YMeeT IpUMEHATh METOIbI
MPaKTHYECKUX 337124 B MaTeMaTHYECKOIo 1
paMkax npoheccHOHaIbHOMI ANTOPUTMHUYECKOTO MOJICTUPOBAHHUS
IEITENBHOCTH JUTSL aHATIM3a U PEICHUS PA3THYHBIX
3a7a4 B 00J1aCTH MaTEMATUKH U
KOMIIBIOTEPHBIX HAYK
I1K-3.3. HMeeT ONBIT UCIIOIB30BAHUS METOA0B

MaTeMaTHYECKOTO
AJITMOPUTMHUYCCKOr0 MOJACIIMPOBAHUSA
NPH PELICHUH TEOPETHUCCKUX U
NPUKJIAIHBIX 337129 B
po(heCCUOHATIBHOM JICITEIBHOCTH
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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 ~ aHaiM3a  BPEMEHHBIX  PSJIOB.
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 psagoB. 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 MOMOIIbIO HEUPOHHBIX
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 PSIOB. 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  DJIEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIIa K pecypcamM 3 Jr000i TOUYKH, TJIe eCTh NOJKII0UeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUHU YHUBEPCUTETA, TAK U 32 €r0 MpeaesaMHy.

CrynentaMm o0ecriedeH yJaJIeHHBIH JOCTYNl K COBPEMEHHBIM MpOo(ecCHOHATBHBIM 0azaM
JAHHBIX U MH(OPMALMOHHBIM CIIPAaBOYHBIM CHCTEMaM.
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2025. — 225 c¢. — (Boicmiee obOpazoBanme). — ISBN 978-5-534-19441-8. — Tekct
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https://urait.ru/bcode/556470.

3. lonoBa, . H. AHanu3 BpeMeHHBIX psioB : ydeOHuk ans By3oB / M. H. Ilomosa ;
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 : 3aarenseTBo
FOpaiit, 2025. — 308 ¢. — (Bsicmee obpazosanne). — 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 psymoB ¢ momomipio R. 2020. — URL:
https://ranalytics.github.io/tsa-with-r/.

2. IoakopeitoBa O. A. ¥**AHanu3 BpeMEHHBIX psIOB: y4yeOHoe mocobue s By30B /
O. A. IloaxopsiToBa, M. B. CokonoB. — 2-¢ u3a., nepepad. u non. — MockBa : M3aarenseTBo
FOpaiit, 2024. — 267 ¢. — (Bwicmee obpazoBanue). — ISBN 978-5-534-02556-9. — Tekcr
AIEKTPOHHBIN /l OObpazoBatenbHas mwiardopma 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 MEXJIWCUUIUIMHAPHOW MOATOTOBKU, MPAKTHYECKOW U HAy4dHO-
UCCIIEIOBATEIbCKON PaboT 00ydaromuxcs, MPeyCMOTPEHHBIX YU€OHBIM IIJIaHOM.

[TomeneHus1, KOTOpBIE MPEACTABISAIOT COO0H yueOHbIE ayIUTOPUH [Tl TPOBEACHUS 3aHATHI
JEKIMOHHOTO THIA, 3aHATHUM CEMHHApCKOro (MpakTUYECKOro) THMA, T[PYIIOBBIX U
WHAUBUAYAJIbHBIX KOHCYJIbTALMN, TEKYIIIETO KOHTPOJISI U MMPOMEKYTOUHON aTTECTAalllH, a TaKkKe
MOMEIICHUS Il CAMOCTOATENbHOM pabOThl U MOMEIIEHUS Ui XpaHEeHUs U MPO(YUIAKTUYECKOTO
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oOciyxuBaHusl yaeOHoro obopynoBanus. [lomenieHrs yKOMITJIEKTOBaHbI CHEIIMATU3UPOBAHHON
MeOENbI0 U TEXHUYECKHUMH CPEJCTBAMHU OOYUYCHUS, CIYXKAIIUMHU JJIsl MPEACTaBICHUsT Y4eOHOM
nHpopMaIuu OOJIBIION ayAUTOPHUH.

W3ydeHne qUCIUIUTMHBI (MOYJIsl) 00ECTICUNBACTCS B YUCOHBIX ayAUTOPHIX, OCHAIICHHBIX

— CTOJIAMH U CTYJIbSIMU;

— KOMITbIOTEPHON TEXHUKOM;

— MEXaHWYEeCKHUMH KaJIbKYJISTOpaMHu;

— CIEUHMaTU3UPOBAHHBIM 000PYIOBaHUEM, BKIIIOUYAsl JEMOHCTPALlMOHHOE 000pYyI0BAaHUE.

[TomereHust 11 CAMOCTOATEIBHOM paOO0THI 00YUYAIONINXCSI, B TOM YHCIIE TPUCTIOCOOTICHHBIE
JUISL MCTIONIb30BaHMsI MHBAJIMIAMH M JIMLIAMU C OTPAaHUYEHHBIMU BO3MOXHOCTSMH 3J0POBbS,
OCHAILEHbl KOMIBIOTEPHON TEXHUKOW C BO3MOKHOCTBIO MOJAKIIOUEHHS K ceTh «HTepHeT» u
oOecriedyeHHEeM  JIOCTyla B  JJIEKTPOHHYIO  HMH(OPMAalMOHHO-00pa30BaTEeIbHYI0  Cpeay
YHuBepcurera.

OOyyarommMcst MPeIOCTaBIAETCS JAOCTYN (B TOM 4YHCIE YJAlIeHHBIN) K pecypcam
WH(OPMAITMOHHO-TEIICKOMM YHHKAITMOHHON ceTH «HTepHET», IeKTPOHHBIM pecypcaMm (B TOM
YHclie JJIEKTPOHHBIM OUOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM MPOQPECCHOHANBHBIM 0Oa3am
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
3ayema ¢ OWeHKOW, 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:

JecaTudannbuas IlaTubdannbHas Oo0mas xapakTepHCTHKA pe3yJabTaTa 00y4eHus 1o
OlleHKAa OllEHKAa JUCHMIIMHE (MOIYJIIO)
10 OTinyHO CTyZIeHT MNOJIHOCTBIO BIAJECET 3HAHUAMM, H3JI0XKEHHBIMH B
9 OTIMYHO paboueil mporpaMme, U rIyOOKO OCMBICIISET JUCHUIUTUHY. OH
) OTINYHO CaMOCTOSITENTFHO W JIOTHYECKH MOCIEeI0BAaTEIbHO OTBEYAET Ha

BCE BOIIPOCHI, aKIIEHTHPYsS BHUMaHUE Ha HamOoJiee Ba)KHOM.
YMmeer aHanM3UpOBaTh, CPABHHBATh, KIACCU(QHIIUPOBATH,
0000maTh,  KOHKPETU3UPOBaTh U CHUCTEMaTH3HUPOBATh
W3yYCHHBIH MaTepuan, BBIACTSS KIIOUYEeBblE MOMEHTHI H
YCTaHaBNMBas  NPUYMHHO-CIEACTBEHHBIE  CBS3M.  YeTko
(dbopMynupyeT OTBETHI, YBEPEHHO HHTEPIPETUPYET PE3YIbTATHI
AHAJIM30B U APYI'UX UCCIENIOBAHUIN, a TAK)KE PEILAET CIOXKHbIE
3aza4yn. CTyJIeHT XOpOLIO 3HAKOM C METOJaMHU HCCIIEN0BaHUs,

H€O6X0}:[I/IMLIMI/I JUI HpaKTH‘{CCKOﬁ ACATCIIBHOCTH, U YMECT
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JlecaTnoanabHas
OIleHKA

IIaTnoannnLHas
OLICHKA

Oo0mas XapaKkTepHCTHKA Pe3yJIbTAaTa 00yYeHHUsI 10
JUCHMIIMHE (MOXYJIIO)

CBA3bIBATH TCOPCTUYCCKHUC ACIICKTbI AUCHUIIIIMHBL (MOI[yJ'Iﬂ) C
IMPAKTHYCCKUMU 3aJla4aMH.

Xoporio

Xoporio

CryneHT oOmamaer 3HAHWAMH TpeIMeTa MOYTH B IMOIHOM
o0BeMe paboueil MporpaMMbl M CAMOCTOSITEIIBHO, JTOTHYSCKU
MOCIIEIOBATEIFHO M BCECTOPOHHE OTBEYAET HA BCE BOIPOCHL,
aKIEHTUPYS BHUMaHIe Ha HarOolee 3HaYMMBbIX MOMeHTax. OH
KJIaCCU(HUIIMPOBATS,

YMEET aHAJIM3HUPOBATL, CpPAaBHUBATD,

0000mmaTh, KOHKPETH3UPOBATh MW  CHCTEMATH3UPOBATh

W3y4YCHHBIA MaTepuall, BBIAECIASA €ro KIIOYEBBIE ACIEKThl U
yCTaHaBIUBAas [NPUYHHHO-CIIECICTBCHHBIE CBSI3H.
DopMyNIHpYET CBOM OTBETHI, YBEPEHHO HHTEPIPETUPYET
pe3yJbTaThl aHAIM30B M APYTMX HCCIEIOBAaHMM, a TaKXe
pelaeT CI0KHbIE CUTyalHOHHbIE 3aAaud. CTyIeHT XOpOIIo
3HaKOM C METOJaMM HCCICAOBaHUSA, HEOOXOAMMBIMH IS
MPaKTUYECKOU 51 CBSI3bIBATH

JCATCIbHOCTH, yYMECT

TCOPETUYECKUE aCHEKThl IIPEAMETa C INPAKTUICCKUMU

3aJadyaMu.

Y 10BIETBOPUTENBHO

Y 10BIETBOPUTENBHO

CryneHT oOiafgaer 0a30BBIMU 3HAHHMSMH 0 JUCIUILIAHE
(MOJTYITI0), HO MCIIBITBIBACT TPYAHOCTH IIPH CAMOCTOSATEIBHBIX
OTBETax M HMCIIOJIb3YeT HeTOuHbIe (GopmynupoBku. B xome
OTBETOB OH JIOMYCKAET ONIMOKH, KACAFOIHECS CYyTH BOTIPOCOB.
CryzeHT croco0eH pelraTh TOJIBKO caMble MPOCTHIE 3a/1a4u U
BJIaacecT JINIIb MUHUMAJIbHBIM

HaOOpPOM  METOJIOB

HCCIICIOBAHMA.

He cnaun

He cnaun

He cnan

CTYZ[eHT HC OBJIaACII 00s13aTebHBIM MUHUMYMOM 3HAHMH 10
nmpeaAMETY MU HE MOXCET OTBCTUTHL Ha BOIIPOCHI, JAXKE CCJIIN
npenogaBaTeiib 3a1acT

JOITIOJTHUTCIIbHBIC HaBOAAIINEC

BOIIPOCHI.

Jucnunimza (Moaynb) «BpeMeHHbIe psibl» OLIEHUBAETCS CIEIYIOIIUM 00pa3oM:

AKTHBHOCTb ‘ Bec ‘ Onucanne
HaxonurteabHas olleHKa
Homamnaue 3amanus | 75% | Habop 3a7au 1o Temam Heaenu
Tecr 25% | Habop 3aianmii o TeMe Ha TIPOBEPKY 3HAHHIA

®opmyJia pacuéTa UTOrOBOI OLIEHKH MO JUCHUIIMHE (MOAY.110) «BpemMeHHbIe PSAbL»,
M0 HAKOMUTENbHOI oneHke: «0,75 X cpexaHee 3a momamrHue 3aganus + 0,25 X 3a TecT».
B pamkax u3yueHus: AUCHUTUIMHBI (MOYJIsI) BOSMOXKHO MOTydeHUue OOHYCHBIX 0OalljIoB.

Ecan oOyuyarommiics He
HAKONMTEJBHOH CHCTeMe, TOIJa OLleHKA MO0 AUCHHUILINHe (Moay/10) «BpemeHHbIe psiabDy
BbICTaBJseTCsl N0 o0mel ¢opmyae: «0,6 X HakonurenpHas 3a cemectp + 0,4 X oneHka 3a

3aUET».
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Texyummii KOHTPOJIb yCIIeBAeMOCTH 00y4AKOIIUXCS MO0 JUCIUILIHHE (MOLY1I0)
IIpuMepHbIe JOMALIHKE 3aJaHUS

I[OMaIIIHee 3agaHue: BBeneHnune B aHaIu3 BPEMEHHBLIX PAJI0B

1. Onpenenure, yTO TakO€ BPEMEHHOH psJ U MPUBEIUTE TPU NpHUMEpa BPEMEHHBIX PSI0B
U3 Pa3IUYHBIX 00JIACTEH.

2. OOBsicHHTE, KAKUE OCHOBHBIC KOMIIOHEHTHI MOT'YT OBITh BBIJICIICHBI B BDEMEHHBIX Psijiax
(TpeH, Ce30HHOCTh, ClTydaiiHbIe KojeOaHus).

3. Ilepeunciiure W KpaTKO ONMUIIMNTE HMHCTPYMEHTBI, HCIOJIb3yeMbIe JJIs aHaln3a
BPEMEHHBIX PAIOB (Hanmpumep, rpaduku, aBTOKOPPEIISLINS).

4. IlpoBenuTe aHaIM3 MPOCTOrO BPEMEHHOrO psAa, MPEICTABICHHOIO B BUJE TaOJIHULIBI
JAHHBIX, C UCTIOJIb30BaHUEM I'paUKOB (HApUMED, JIMHEHHBIN rpaduk).

5. O6cyaure, Kak BBIOOp MeTO/la IMPOTHO3UPOBAHUS MOXKET 3aBUCETh OT Xapakrepa
BPEMEHHOTI'0 psJa.

JomamHee 3axanne: CTaTHCTHYECKHE MO/IeJIM IPOrHO3MPOBAHMS BPEMEHHBIX PS/10B

1. OnumuTe MOAENb 3KCIOHEHIIMATBHOTO CIIIAKMBAHHUS W TPUBEIUTE MpuUMep €&
IIPUMEHEHUS.

2. PaCCMOTpI/ITe BpeMCHHOﬁ pAaAa, KOTOpBIﬁ, 110 BallICMy MHCHUIO, SABJISICTCS CTALlMOHAPHBIM,
)41 O6’I)$ICHI/ITC, IMO4YEMY BbI TaK CHUTACTC.

3. OOBsICHUTE pa3HUIly MEXAYy CTAMOHAPHBIMH W HECTAIIMOHAPHBIMU BPEMEHHBIMH
psAaMu, TPUBEAUTE TPUMEPHI.

4, HSy‘lI/ITe MCTOAbI ACKOMIIO3MIHWHW BPCMCHHLIX PAAOB H BBIIIOJIHHUTC ACKOMIIO3UIIUIO
3aIaHHOT'O BPEMCHHOTI'O pAZia Ha TPEH, CC3OHHOCTb U OCTAaTKU.

5. Ioctpoiite u npoananuzupyiite Moaenb ARIMA nns 3amaHHOrO BpeMEHHOTO psja,
OIUIINTE PE3YIIbTATHI.

I[()Mamﬂee 3aganme: MeToabl MAINKHHOIO Oﬁy'—leHI/Iﬂ IJIA TaOJMIHBIX JAHHbIX U UX
NPUMECHECHUSA NJIA 3a1a4YM IPOrHO3UPOBAHUSA

1. Onpenenure, 4TO TAKOE PErPeECCUOHHAs MOJIENb U MIPUBEAUTE IPUMEPHI €€ TPUMEHEHUS
B IIPOrHO3MPOBAaHUM BPEMEHHBIX PSJI0B.

2. BpiOepute CIOXKHBIH BPEMEHHOM psAJ M TNPUMEHUTE METOJ PErpeccud [uii ero
MPOrHO3MPOBAHUS, ONUIINUTE IPOLECC U PE3YIbTATHI.

3. CpaBHHTE JBa METOJIa MAIIMHHOTO OOy4YeHHS (HampuMmep, JTUHEHHYIO PErpecCHio W
CIIy4aifHBIH JIEC) AJIsl MPOTHO3UPOBAHUS BPEMEHHOTO PsAa: KaKue MPEUMYIIECTBA U HEOCTATKH Y
KaXJ10r0 U3 METOI0B?

4. TlpoBenuTe aHanM3 OMMOOK MPOTHO3UPOBAHMSA JJIsi BBIOPAaHHOI'O BPEMEHHOTO psia,
UCIOJNIB3YS MeTpuKH, Takue kak MSE u MAE.

5. O6cyante, Kak MOKHO YJIYYIIUTh KadeCTBO INPOTHO3UPOBAHUS BPEMEHHBIX PSJIOB,
UCIIOJIb3YSl METO/IbI MAILIMHHOTO 00YyUY€HUs, U TIPUBEANUTE IPUMEPHI OIXO0/I0B.

IIpuMmepHbIe 3a1aHus 1JIs1 TECTA

Tecr 1: BBenenue B aHAJIN3 BpEMEHHBIX PSAI0B

1. Yro Takoe BpeMeHHOIi psin?
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a) HaGop maHHbBIX, COOpaHHBIX B OJTHOM MECTE
b) [locnenoBarensHOCTh HAOIOIEHUH, COOPAHHBIX 3a ONpPEAEICHHBIA EPUO BpEMEHU
¢) CnyuaiiHble JaHHBIC 0€3 ONPENeICHHON CTPYKTYPBI
d) I'paduk, oTOOpaXxkaroIvii TaHHBIC
2. Kakoii u3 ciie1yommux KOMIOHEHTOB He AIBJISETCSl YACThI) BpeMeHHOoro psijaa?
a) Tpenn
b) Ce3onHOCTD
¢) LukmuyHoCTh
d) CiygaitHoCcTh
3. Kakoii HHCTPpYMEHT UCHOJIb3YyeTCsl 1JIsl BU3yaIu3alii BpeMEeHHBIX Psi/IoB?
a) ['mcrorpamma
b) JIuneiinsiii rpadux
c¢) KpyroBas nuarpamma
d) Toueunsrit rpadux
4, Kakoii MeTO aHAJIN3a BPEMEHHBIX PSIJIOB M03BOJIsAET BbIIBUTH ABTOKOPPEJISIIIUAI0?
a) 'padux Tpenna
b) ABTokoppemsunonnas pynkuus (ACF)
¢) Jdexommosurus
d) Monenu ARIMA
5. Uto Takoe aBTOKOppeasiuusi?
a) CBsI3b MEXAY ABYMS HE3aBHUCHUMbBIMU BPEMEHHBIMU psIaMU
b) CBsI3b MEXKIy 3HAYCHUSIMH BPEMEHHOTO PsJia M €T0 MPEIbIIYIIUMY 3HAYCHUSIMU
¢) CBs13p MEXIy 3HAYCHUSIMH BPEMEHHOTO Psi/la 1 BPEMEHHBIMUA METKaMU
d) CBsi3p MeX Iy 3HAUCHUSIMHA BPEMEHHOTO Psijia M BHEITHUMH (PakTopamu
6. Kakoii u3 ciieqyommux MeTo/10B IPOrHO3MPOBAHMS ABJISIETCS MPOCTHIM?
a) ARIMA
b) DKCIOHEHIMAIBHOE CTIIAKHBAHUE
¢) Mozenu MalimHHOTO 00y4YeHUs
d) Jlexomro3uiiys BpEMEHHBIX PSJIOB

7. Kakoii u3 caenyommx ¢akTopoB MoKeT NOBJIUATH HA BLIOOP MeTOaa
NPOrHO3MpOBaHus?

a) JlocTynmHOCTh AaHHBIX

b) Xapakrep BpeMEeHHOTO psijia

¢) Llenu nporuo3upoBanust

d) Bce BhlienepeuncieHHoe

8. UTo Takoe Ce30HHOCTH B BpEMEHHOM psiay?

a) JlonrocpouHbie U3MEHEHUS

b) IToBTOpstOMIMECcs N3MEHEHUS B ONpeeNIeHHbIE IEPUOIbI

¢) Cyuaiinbie Koyie0aHUS

d) OTrcyrcTBUE N3MEHEHUI

9. Kakoii U3 cjieylolMX MeToA0B He HCIOJIb3YyeTCsl ISl aHAJIN3a BpeMEeHHbIX Ps10B?
a) Perpeccnonnslii aHanus

b) Moaenu BpeMEHHBIX psiIoB

c¢) Knacrepuslit ananus

d) dexommozumms

10. Kakoii mar cjeayer npeAnpHHATH Nepel BIOOPOM MO/e/IH AJ5 IPOrHO3UPOBaHus ?
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a) CobpaTh JaHHBIC

b) OnpenenuTs 1efb TPOrHO3UPOBAHUS
¢) [Ipoananu3upoBaTh BpEMEHHOM P
d) Bce BolmenepeuncieHnoe

Tect 2: CtaTucTHYECKHE MO/IeJH POrHO3MPOBAHNS BPEMEHHbIX PSAIOB

1. Yto Takoe IKCIIOHEHIIHAJIbHOE CIUIaKUBaHue?
a) MetoJ, HCIOJIb3YIOIINM CpeiHee 3HaUCHNE
b) MetoJ1, KOTOPBIH IpUIAeT OOJBIIHI BEC MOCIEIHIM HAOTIOACHUSIM
¢) Mero/1, KOTOPBIN HE YUYUTHIBAET MPEAbIYIINE 3HAUCHUS
d) Meton, ucnonb3yomui TOIFKO CE30HHBIE KOMITOHEHTHI
2. Kakoii u3 ciie1ylommx MeTo/10B UCII0JIb3yeTCs AJIsl CTAMOHAPHBIX BpeMEHHbIX Psii0B?
a) ARIMA
b) Moaenu nuHeliHOM perpeccuu
¢) DKCIOHEHIIMAJIBHOE CTJIAXKUBAHHE
d) Monenu 1ist HecTallMOHAPHBIX PSAIOB
3. Kakoii kpuTepuii ucnoJib3yercs /sl OnpeaeeHus CTAIIHOHAPHOCTH BPeMEHHOI 0
psana?
a) Hanuuue tpenaa
b) KoncranTa cpeanero 3Hau€HUsI U AUCTIEPCUU
c¢) Ce3oHHBIE KOICOaHHS
d) Hanuuue aBToKOppensiuu
4. Kakoii u3 cjieAyoumux MeTo/10B 1eKOMII0O3M MU BPEMEHHBIX PSIIOB BKJIIOYAeT B celst
OLICHKY TpeHAa?
a) AIIUTUBHAS IEKOMITO3UIIHS
b) MynbTUTIIIMKATUBHAS 1€KOMITO3UITUS
¢) Mogens ARIMA
d) Mopenb SKCIOHEHIIMAIBHOTO CTIaKUBAHUS
5. YUTo NpoMCXOIUT € OCTATKAMH IOCJ/Ie IeKOMIIO3MLIMI BpEeMEHHOro psiga?
a) OHU CTaHOBSATCS CTaIlMOHAPHBIMU
b) Onu ucyesaror
¢) OHU CTaHOBSTCS CE30HHBIMH
d) OHu ocTaroTcsi HEU3MEHHBIMU

6. Kakoii u3 ciieqyommux MeTo/I0B He SIBJISIETCS METO0M IKCIOHEHIINATBHOT0
criaxuBanus’?

a) [IpocToe SKCITOHEHITHATTEHOE CTIIaKUBAHHE

b) JIBoliHOE PKCIIOHEHIINATBFHOE CTIAKHUBAHNE

¢) TpoitHOE SKCTIOHEHITHAIBPHOE CTIIAKUBAHUE

d) MynbTUIUIMKATUBHOE CTJIQKUBAaHUE

7. Kakoii u3 ciie1ylonmmx MeTo/10B M03B0JIsIeT YYUTHIBATH CE30HHOCTH B BpeMeHHBIX
paxax?

a) Mogens ARIMA

b) Mopens 3KCIOHEHIIUATHHOTO CTIIAKHUBAHUS

¢) JlekoMIo3u1IMs BPEMEHHBIX PSI0B

d) JIuneiinas perpeccus

8. Kakoii U3 cjieqyommx maroB siBJsieTcsi NEPBLIM MPH MOCTPOEHUH MOJETH sl
BPEMEHHOr0 psiga?
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a) Jlekommosurus

b) IIpoBepka Ha cTallMOHAPHOCTH

¢) Beibop meTona criiaxxuBaHus
d) Coop naHHBIX

9. Yto Takoe ACF (aBTOKOppeasinnoHHast PyHKIUs)?
a) Meron criaxuBaHus
b) MeToa 1eKOMITO3UITHH

¢) MeTtop OLIEHKH CTallMOHAPHOCTH

d) MCTOI[, HOKaSBIBaIOI_HI/Iﬁ 3aBUCUMOCTHE MCXKIY 3HAUCHUAMU BPEMCHHOI'O psiaa U UX JlaraMu

10. Kaxkoii u3 cjieAyI0IIMX MeTOA0B UCNOJb3YeTcsl A/ OLeHKH NapaMeTpoB MoJeu
ARIMA?

a) Metoa MakCUMaJIbHOT'O MPaBIONOI00us

b) MeTon HauMEeHBIIINX KBaJIpaTOB

¢) MeTtoj 3KCITOHEHITMAIBFHOTO CTIIaKUBAHMS
d) Meton kpocc-BaAIaiuu

3agaHus AJ1s1 MPOMEKYTOYHOM ATTECTAIMM MO JMCUMILINHE (MOLYJII0)

MalIMHHOI'O O6y‘leHI/I$I JJIs1 aHaJIn3a JaHHBIX.

Ne 3aganue OtBer Kommnerenuus

n/n

1 Vkaxunte OCHOBHOE TIOHSTHE, OMIpENEIIAIoNIee | BPEMEHHOM Psif VK-1
MOCJIEOBATENbHOCTh  JAaHHBIX, HM3MEPEHHBIX 4Yepe3
paBHbIC HHTEPBAJIBI BPEMEHH.

2 HazoBute WHCTPYMEHT, HCTIONIB3YEeMBIi JUTSL matplotlib YK-1
BU3yaJHM3allid BPEMEHHBIX psifoB B Python.

3 VKaxuTe MeTof, NpUMEHSeMBbIH UIsI KpPUTHYECKOU aHaJIN3 YK-1
OIICHKW pEJIEBAaHTHOCTH HCTOYHHKOB HH(POPMALUK O HCTOYHUKOB
BpPEMEHHBIX psjax.

4 HazoBute moaxon K CHHTE3Y NAHHBIX W3 PA3THYHBIX CUCTEMHLIN VK-2
WCTOYHUKOB IS pEIIEHUS 33/1a4 IPOTHO3UPOBAHMUSL. MOJIX0J

5 Ykaxure NpaBoBYIO HOPMY, PETYIHPYIOIIYIO 00pabOTKy GDPR YK-2
JaHHBIX B 3a[1a4aX MPOrHO3UPOBAHNUS BPEMEHHBIX PSI/IOB.

6 HazoBure crioco6 ompeneneHus Kpyra 3a1ad B paMKax ONTUMH3ALHS YK-2
[eNd TPOTHO3UPOBAHUS, YUYHUTHIBAS  OTpaHUYEHUS pecypcoB
peCypcoB.

7 VYKaxuTe ONBIT NPUMEHEHHA 3HaHMH O pecypcax B MPAKTUYECKUN OIIK-1
PeaNbHBIX CUTYaLUsIX TPOTHO3UPOBAHMS. OIIBIT

8 HazoBure MeTos BEIOOpa ONTUMATIBHOTO PELISHHUS 3a/1a4 pecypCHBIi OIIK-1
MIPOTHO3UPOBAHUS C YIETOM OTpaHUYEHUI. aHaIIN3

9 YKaxuTe OCHOBHOW METOJ pellIeHUs 3a/1a4 NPUKJIATHON | MaTeMaTHYeCKoe OIlIK-1
MaTEeMaTHKH JJIS1 BPEMEHHBIX PSIJIOB. MOJIETMPOBaHNE

10 HazoBute anroput™, HCIOAb3yeMBbIN 17151 ONTUMH3ALAN IpaJuEeHTHBIN OIIK-4
B 33/1a4ax MPOrHO3UPOBAHUSI. CITyCK

11 VYKaxuTe OnbIT paboThl HaJ NPOEKTaMH B 00JacTu Hay4yHbIE OIIK-4
KOMIIBIOTEPHON MaTEeMaTHKH. Ty OJTMKaIuN

12 HaszoBute mnoaxox K MHTEPIPETALMU PE3YJIHTATOB BHU3YyaJIU3ALMS OIIK-4
MaTeMaTHYECKUX MOJIENEN BPEMEHHBIX PAIOB.

13 VYKaxure KIOYEBYI0 3aKOHOMEPHOCTb B oOiacTu | ImepeoOydeHue IK-1

DNEeKTPOHHBIA JOKYMEHT




14 HazoBure TeopeTndeckyro KOHIEIIINIO, OTHOCSIIYIOCS K | HEMPOHHBIE CETH IK-1
MOJIEIISIM MAIIMHHOTO O0Y4EHHUSI.

15 VKaXWTe€ ONBIT BBIABICHUS 3aKOHOMEPHOCTEH B HCCIIEOBAHUS IIK-1
MPaKTUYECKUX 3aaHusAX o ML.

16 HazoBure MeToa cHucTeMaTHYECKOTO aHaiu3a OOJIACTH KJIaCTEPHBIN IK-2
MaIIMHHOTO 00yUYCHHSI. aHam3

17 Yxaxure npuHOUN HHYOPMALMOHHOW Oe30macHOCTH mudpoBanue [1K-2
npu paboTe ¢ TAaHHBIMUA BPEMEHHBIX PSJIOB.

18 HazoBuTe TEXHOJIOTHIO AJIs PElICHHUS 3a1a4 B 00acTh TensorFlow I1K-2
UCKYCCTBEHHOTO UHTEIIICKTA.

19 VKaXuTe ONBIT COOMIOACHHS HOPM HH(DOPMAITMOHHOH ayIuT TAaHHBIX I1K-3
6e3onacHocTy B mpoekTax MU.

20 HazoBute cnoco6 s¢dextuBHOr0 Mcnonb3opanus UKT o0JauHbIC IK-3
JUTS TUTTOBBIX 3371a4 MPOTHO3HPOBAHHUSL. BBIYUCIICHUS
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