& LEHTPANbHbIN
YHUBEPCWUTET

YTBEPXKJIEHA

Pemennem Yuenoro cosera

AHO BO «lleHTpanbHblii YHUBEPCUTET»
«24» urons 2025 1.

[TpoToxkoi Ne 2

Pabouasi nporpamMma JuCHUIIMHBI (MOLYJI51)
«BpeMeHHbIE pAABI»

Hanpasaenue noaroroBku: 02.04.01 Mamemamuxa u komnvromepHvle HAYKU

Hanpasiaennocts (mpo¢uiib) noaAroroBKu: Mawwunnoe obyuenue

KBannduxkanus (crenens) BbINYCKHUKA. Ma2UCmp

®opma o0yueHus: ounas

Cpok ocBOeHHs IPOrpaMMbl: 2 200a

Iox nadopa: 2025

[OKYMEHT MOAMMCAH MockBa
BNEKTPOHHOWM NOAMUCHLIO
2025

215B0C000D1BIFEBA4AITEEG3IEOC27D4

588

©13.01.2026 70 13.04.2027

DNEeKTPOHHBIA JOKYMEHT



DNEeKTPOHHBIA JOKYMEHT

Conep:xkanue

1. KpaTtkasi XapaKTepUCTHKA TUCHHIIMHBI (MOLYJII) ...eovvveiueeiiriiirenreateesteesteesieessnesneeseesneesieesneesnnesnne 3
2. TlepevyeHb IVIAHUPYEMBIX PE3YIBTATOB OOYUECHMS . ......cveevverereearrirreaseessesseessesseaseesnesseessssnessnssressesnnens 5
3. TEMATHUECKMIA TIITAH ........coueiutiitietteitesteetesbeeetestesteesbesbeeseenbe s st e sbe et e eabesbeese e bt s bt e nbe ek e en b e sbeeb e e nbesbeenbesbeaneeneas 7
4. Conep:KaHUE TUCTHIITHHBI (MOIYJIIH) .. .coiuutiuutattateesteesueesuteasteaseessessseessseasseasesssesssessssesssesssesssesssesssnes 7
5. YUeOHO-METOMMUECKOE OOCCTICUEHHIE .........ocuviemriartierteesieesureasteaseesseesseeasseasseasseesbeesneesseesnneaneenneenseensnas 8
6. MaTepHaJIbHO-TEXHUYECKOE ODECTICUEHME .........cvrrveemrereareesrenseesensesseesresseessesresseesnesseessesresssesressesssens 8
7. MeTOAUYECKHE H OLEHOTHBIE MATEPHATIBI . ..ooivviiiiiessteessireessutesssenesssesssesssssessssesssssesssesssssesssessnses 10



1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouas mnporpamma jaucuMIUIMHBL (MOAyJsl) «BpeMeHHble psAIbpl» COCTaBleHAa B
COOTBETCTBUHU € (eaepaibHbIM T'OCYJAapPCTBEHHBIM O0pa30BaTEIbHBIM CTAHJAPTOM BBICHIETO
oOpa3oBaHus — Maructparypa o cnenuansaoct 02.04.01 MaremaTika 1 KOMITBIOTEPHBIC HAYKH,
npoduns MammHHOe 00y4deHHe, yTBEpKACHHBIN MpuKa3oM MUHHCTEpCTBa HAYKH U BBICHIETO
obpa3zoBanus Poccuiickoit ®enepanuu Ne 810 ot 23.08.2017 roxa.

Wzyuenue aucummiiuael (Moayisi) «Bpemenusie psiib» oOecrieunBaeT (GyHAaMeHTaIbHbIE
3HAHUS U HABBIKY aHAJIHM3a JUHAMUYECKUX JaHHBIX, YTO BXKHO JJISl pa3pabOTKH MaTeMaTHUECKUX
MoJieJIlel U aJrOpUTMOB IIPOrHO3UPOBAHMS. DTO CIOCOOCTBYET PEUICHHUIO MPUKIIAIHBIX 3a7a4 B
oOiacti 00pabOTKH AAHHBIX, MAIIMHHOTO OOYYEHHUSI U MCKYCCTBEHHOTO MHTEJUIEKTA, PACUIHPS
BO3MOXXHOCTH CIICLIMAJIMCTOB B MaTEMAaTUKE U KOMITBIOTEPHBIX HAYKaX.

MecTo AMCHMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl

Hacrosimas nuciummnHa (MOAyIb) BKIIIOUEHA B Y4€OHBIH IJIaH 1O IPOTrpaMMe MOITOTOBKH
maructpatypsl mo HampaBienutro 02.04.01 MaremaTuka W KOMIBIOTEpPHbIE HAyKH, MpOoduin
MamunaHoe oOyuyeHue U BXOJIUT B BapHaTHBHYIO yacTh bioka 1, popmupyemyro ydacTHUKamMu
00pa3oBaTeNbHBIX OTHOMICHUH, KaK TUCIUILUIMHA 110 BBIOODY.

Jucnunnuza (MOylb) U3ydaeTcs Ha 2 Kypce B 3 ceMecTpe, JOCTYITHA ISl TPOX 0K ISHHS TIPU
YCJIOBHM YCICHIHOTO 3aBepIICHHs IUCHHUIUIMH (Momyieii) «OcHOBbI cratuctukmy», «Machine
Learning (MammaHOe 00y4eHue)».

Heab w#3ydyeHuss AUCHMILIMHBI (MoAayJsi): (QOpMHpPOBaHHME HABBIKOB 3()()EKTUBHO
AQHAJIN3UPOBATh, IPOrHO3UPOBATh M HUHTEPIPETUPOBATH BPEMEHHBIE Psibl C NPUMEHEHHUEM
CTAaTUCTHUYECKUX U MALIMHHO-00Yy4aeMbIX [1OJIX0J0B JJISl PEIIEHUs PAKTUUECKUX 3a/1ad.

3agauu u3yyeHus AMCUUIIHHBI (MOAYJIfA):

— OCBOWUTH KJIFOUYEBbIE CTATUCTUUYECKHE METO/IbI JUIsl IOCTPOEHUSI IPOTHO30B HA OCHOBE
OJTHOMEPHBIX BPEMEHHBIX JIaHHbIX;

— M3Y4YUTh OCOOCHHOCTU MPUMEHEHUS aIrOPUTMOB MAIIMHHOTO 00y4YeHUs MpHu padore
C MHOTOMEPHBIMH BPEMEHHBIMHU PSIaMHU;

— HAYYMThCS UCMOJIb30BaTh CIEIUAIM3UPOBaHHbIE OMONMMOoTeKH Ha s3bike Python s
peanu3anuy MpOrHoCTUYECKUX MOJIeNel;

— Ppa3BUTh HaBBIKM MEPBUYHOIO aHAJIM3a M MOATOTOBKH JJAHHBIX BPEMEHHOT'O psijia JJist
nanpHeieit 0opaboTky;

— c¢hopMUpOBaTh YMEHUs B OLIEHKE KauecTBa MO/IeNel, BHIOOpE ONTUMAIIbHBIX pEILICHUH
Y MPE3EHTALMU Pe3yIbTaTOB aHAIN3a.

B pe3yabTare 0CBOCHUSI AUCHMILIMHBI (MOAYJIs1) 00y4AIOUIUIACS 10JIKEH

3HaMmMb:

— OCHOBHBIE CTaTUCTHYECKHE TMOAXOAbl JUIsl TPOTHO3UPOBAHUS OJHOMEPHBIX
BPEMEHHBIX PSJIOB;

— 0COOEHHOCTH HCIOIB30BAHUS METO/I0B MAIIIMHHOTO OOYYEHUS /IS peLICHUs 3a7aui
IIPOrHO3MPOBAHUS MHOIOMEPHBIX BPEMEHHBIX PSI/IOB,;

— OCOOEGHHOCTM  HCMOJB30BaHUS METOJOB IPOTHO3UPOBAHMA B  PA3IHMYHBIX
O6ubamoTekax, pealu30BaHHbIX Ha s3bIke Python.

ymembw:

— MPOBOJUTH MEPBUYUHBINA aHATIU3 U MPEJOOPaOOTKY UCXOAHBIX IaHHBIX;

— peanu3oBaTh Ha s3blke Python wu3y4deHHblE MOAXOABl K PpEIICHUIO 3aJauu
IIPOrHO3UPOBAHUS BPEMEHHBIX PSI/IOB;

— OLICHUTh KaueCTBO pEAlU30BaHHbIX MOAENIEH M BbIOpaTh JIydIIMH MOAXOX K
pEILIEHUIO 3a/1a4H;

— MPOBECTH NPE3EHTALMIO TIOJYYEHHBIX PE3YJIbTAaTOB,;
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— OCYIIECTBIISITh cOOp, aHANIM3 HAyYHO-TEXHUYECKOW WH(OpPMAIIUU, OTEYECTBEHHOTO

1 3apyOEIKHOTO OIBITA [0 TEMAaTUKE UCCIICIOBAHUSI.
é1a0ems:

— HaBBIKaMH cOOpa U MPEABAPUTEIHHOM IMOATOTOBKH JIAaHHBIX BPEMEHHOTO PsJIa;

— METOJIaMH MPOTHO3UPOBAHKS BPEMEHHBIX PSIOB;

— HaBBIKAMHM TUTAHUPOBAHMSI U  BBIMIOJHEHHS pPabOThl 10 TPOTHO3WPOBAHHIO
COIIMAIbHO-KOHOMUYECKUX  IPOIIECCOB, MPE3EHTAUUU U  UHTEPHpPETaLUU
MOJTYYCHHBIX PE3YJIBTATOB.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerennuu, ¢opmupyembie B pe3ylbTaTe OCBOSHHS IUCHUILIMHBI (MOIYJsS) IpH
IIPOBE/ICHUH Y4EOHBIX 3aHATUH B (hOpMe KOHTAKTHOM paboThl 00yUarOIMXCs € eJarornuecKuMu
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHONU PabOThI 00yUYarOIINXCA:

Kommnerenuus | Coaep:kaHue KOMIETEHIIUH HNuaukartop IMepeyeHb NIAHUPYEMBIX
KOMIETEeHIIN T pPe3yJbTaTOB 00y4YeHHs MO
JAMCHUIJIMHE (MOTYJIIO)
VK-6. CriocoOeH onpeaeiaTs 1 VK-6.1. 3HaeT OCHOBHBIE METOIbI
peaIM30BLIBATH TPHUOPUTETHI CaMOOLICHKH U aHaJH3a CBOeH
COOCTBEHHOM JIEATETHHOCTH U JIESITEITBHOCTH, a TaK¥Ke
CIOCO0bI e MIPHUHIUITGI YTIPABICHHS
COBEpILICHCTBOBAHUS HA OCHOBE BPEMEHEM U IISJICTIOIaraHus
CaMOOIECHKHU YK-6.2. YMeeT cTaBUTh pealnucTU4HbIE U

JOCTHKUMBIE LIEJIU, OTPEENATh
MIPUOPUTETHI B CBOEH
JESITETBHOCTH, a TaKXKe
pa3pabaTbIBaTh U BHEAPSTH
IUTaHBI IO COBEPLICHCTBOBAHHIO
CBOHUX HABBIKOB 1N KOMHCTGHHI/Iﬁ
Ha OCHOBE ITOJIyYEHHOU
CaMOOLICHKH

YVK-6.3. NwmeeT mpakTuvecKkuii OMbIT
IMPUMCHCHUA MCTO/I0B
CaMOOIIEHKH B CBOEH
npoeccnoHambHON
JACATCIIBHOCTH, BKJIFOYasd
Y4aCTHUC B TPCHUHTIaX,
CeMMHapax U MPOEeKTax,
HallpaBJICHHBIX Ha pa3BUTUEC
TaHOH 3 (HEKTUBHOCTH U
podecCHOHANBHOIO POCTa

[1K-1. Crioco0eH omnpeiensTs ooIme TIK-1.1. 3HaeT OCHOBHBIE TEOPETUUECKUE
(hOpMBbI ¥ 3aKOHOMEPHOCTH KOHIIETIIINH U TPUHITHUITHI,
00J1acTH MaIIMHHOTO 00YYEHUS OTHOCSIIIUECS K 00JIaCTH

MAaIlITHHOTO O0YYEeHHS, a TAKKE
KJTIOYCBBIC 3aKOHOMEPHOCTH U
MOJIEJIH, KOTOPBIE IIOMOTal0T B
aHaIIM3€ U MHTEPIPETaIIH
JaHHBIX

MK-1.2. YMeeT npoBOAUTH
CHCTEMaTHYCCKUN aHaIIN3
o0jacTu pa3pabOTKH, BHISBISATh
1 hopMyJIUpOBaTh 00IIHE
3aKOHOMEPHOCTHU U TCHICHIINHY,
a TaKKe MPUMEHSTh METObI
WCCIIeIOBAHUS JJISI IOy YCHHS
HOBBIX 3HAHUH W TOHUMAaHNS
MK-1.3. HNMeeTt npakTHYECKUNA ONBIT
paboThI B 00J1aCTH MAIMHHOTO
o0yueHus1, BKIIIOYasl y4yacTHE B
Hay4YHBIX MMPOEKTaX,
HCCIIEIOBAHUSIX HUIIU
MIPAKTUYECKUX 3a/IaHUSX, T]Ie
OBLIY BBISIBJICHBI M OIIMCAHBI
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obmmue GpopMsl U
3aKOHOMEPHOCTH

[1K-4.

Crioco6eH myOamaHo
NPEACTABIATH COOCTBEHHBIC U
M3BECTHBIC HAyYHBIC
pe3yIbTaThl

[1IK-4.1.

3HaeT OCHOBHbBIC MPUHITUITHI
3¢ (HEKTUBHOTO MyOJIUIHOTO
BBICTYIIJICHUS, METOIbI
BU3YaJIU3alMU JTaHHBIX U
OCHOBHBIC TPeOOBaHUS K
Hay4YHBIM MIPE3CHTAIUSM,
BKITIOYAst CTPYKTYPY U
coJiepyKaHue

[1K-4.2.

YMeeT 4eTKO U TOTUYHO
(hopMynmpoBaTh CBOM HAYJIHBIE
pe3yNbTaThl, aIANTHPYS UX IS
pa3IUYHBIX ayIUTOPUIA, & TAKKE
HCITIOJIb30BaTh BU3YAJIbHBIC
CPEICTBA ISl YITYqIIeHHS
BOCHPHUATHUS HHPOpMAIHH

[1K-4.3.

HNMeeTt NpakTUYECKUNA OIBIT
Y4aCTHsl B HAYUHBIX
KOH(epeHUUX, CEeMUHapax HiIx
JIpPYrUX MEPONPUATHSAX, T
YCIIEITHO IIPEICTABIIAI CBOU U
H3BECTHBIC HAyYHBIC
Ppe3yabTaThl, MoyTy4yasi 00paTHyIO
CBSI3b U B3aUMOJECHCTBYSI C
ayIuTopuen

[K-5.

Crioco0eH nepenaBaTh
pe3yibTaT peleHHbIX
IMMPUKIIAJIHBIX 3a1a4 B BUJIC
KOHKPETHBIX PEKOMEHIAIHH,
BBIP2)KEHHBIX B TEPMHUHAX
001acTH MalIMHHOTO 00yUYCHHS

[IK-5.1.

3HaeT OCHOBHBIE METOIEI U
MOJIXOIbI K (hOPMYJTUPOBAHUIO
pEeKOMEHIaliii Ha OCHOBE
pe3yIbTATOB PENICHUS
MPUKIIAIHBIX 33]1a4, a TAKKE
TEPMHHBI U KOHIICTILINH,
cnenu(uIHbIe A1 00JIaCTH
MAaIIMHHOTO 00YYCHHSI

[K-5.2.

YMeeT aHanu3upoBaTh
PE3YIbTaThl PCIICHHBIX 3a1a4 U
(hopMynupoBaTh YETKHUE,
KOHKPETHBIE PEKOMEHIALIHH,
aJanTupys UX K TpeOOBaHUAM U
OKUJIaHUSIM LIeJIEBOU ayAUTOPHH

[K-5.3.

HNmeer npakTUyeCKuii OBIT B
pa3paboTKe U MPEeACTaBICHUH
peKOMEHIaliii Ha OCHOBE
aHaJIM3a MPUKIIATHBIX 33134,
BKJIFOYAsl y4acTHE B MPOEKTAX,
T7e pe3ynbTaThl OBLIN YCITCIITHO
IIPUMEHEHKI U OIICHEHBI B
KOHTEKCTE 00JIACTH MAIIMHHOTO
00yJeHmS
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3.

TemaTnyeckui miaan

Ne TpynoeMKocTh, akageMHYeCKHE YACHI
n/n HaumMmeHnoBaHue Qunaz popya TKY
pa3aena IMCUHUIIINHBI AyIMTOpHast padoTa (Tekyumi
Jexuun CeMuHapsbl CamocrosnTe
(MmonyJis) (npa K KOHTPOJIb
pakTuiec OHTPOJIb JIbHAas yenesaemocTH)
KHe padora
3aHSATHA)
1 Beenenue B ananus 5 3 17 Jlomarirare
BPEMEHHBIX PSJIOB 3aIaHHs
Tect
2 CraTncThyecKue 9 7 32 Jomariame
MOZEIIH 3aIaHHs
MIPOTHO3UPOBAHUS
BPEMEHHBIX PSIOB
3 MeTo bl MAIIMHHOTO 6 6 25 JloMarrHaue
o0yueHus JIJIst 3aJaHusd
TaOJMYHBIX JAHHBIX U Tecr
WX IPUMEHEHUS IS
3aJa4uu
MIPOTHO3MPOBAHHUS
4 [Iporanosuposanmue 6 6 25 Jomamrane
BPEMEHHBIX PSJIOB C 3aTaHAS
MOMOIIBIO HEHPOHHBIX
ceren
5 Bompocsr 6 6 25 Jomamrane
MIPaKTHIECKOTO 3a/TaHHS
[PUMEHEHUS MOJIENIEN Tect
3auem c ouenkoii 6
Hmozo: 32 28 6 124
Obvem oucyunaunovt (Mooyns) 190
(6 ax. u.)
Obvem Ooucyunaunvt (Mooyns) 5
(6 3au. eo.)
4. CopepxxaHue TUCHUILIMHBI (MOTYJI5)
Nen/m HanMenoBanue pasgesa Conep:xanue THCHUITUHBI (MOIYJs1) IO TeMaM
JAMCUHMIJIMHBI (MO1YJIs1)
1 BeeneHue B aHaIM3 BPEMEHHBIX BBeneHue B TeMaTHKy aHaIM3a BPEMEHHBIX PSI0B

PsLI0B

HMuacTpyMeHTapuil 1Jis pellieHusl 3aJ1a4i MPOTrHO3UPOBAHUS

2 Craructuyeckue MoAenu Mopenu 3KCTIOHEHIUATBHOTO CTIIaKUBAHUS
MIPOTHO3UPOBAHUS BPEMEHHBIX Mopenu 1uist cTallMOHAPHBIX BPEMEHHBIX psaoB. Yacts 1
psizoB Mopenu it CTallMOHAPHBIX BPEMEHHBIX PsoB. YacTh 2
MeTo/1bl AEKOMIIO3UIIMK BPEMEHHBIX PSJIOB
3 MeTo/1bI MAIIIMHHOTO O00Y4eHUS Perpeccuonnsie Mmonenu
JUTSL TAOJIMYHBIX JAHHBIX U UX [Iporuo3upoBaHue CIOXHBIX BPEMEHHBIX PSAIOB
IMPUMCHECHUA IJId 3aJla4n HpI/IMeHeHI/Ie METOJ0B MAaIlTMHHOI'O O6yquI/I$I
MIPOTHO3UPOBAHUS
4 IIporuo3upoBaHue BpeMEHHBIX [Iporuo3upoBaHue BpeMEHHBIX PSIOB C TOMOIIBIO HEHPOHHBIX ceTel
PSI0B C MIOMOIIBEO HEHPOHHBIX [Iporno3upoBanne BpeMEHHBIX PAJIOB C MOMOIIBIO TpaHc(popMepoB
cereit TpanchepHoe 00ydyenne u npumeHenne LLM
5 Bomnpocs! mpakTuyeckoro [IpakTuueckoe npuMeHeHHE MOJEIEH

MMPUMCHCHUA MOI[CJ'ICﬁ

0030p copeBHOBaHUI 1O POTHO3UPOBAHUIO BPEMEHHBIX PSII0B
OO0CyXIeHHE TPAKTHIECKUX BOITPOCOB
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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(GOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMAaM.

Ocnognasa numepamypa:

1. I'py3nes, A. B. [IporHo3upoBanne BpeMEHHBIX psI0B ¢ moMoInbio Facebook Prophet,
ETNA, sktime wu Linkedln Greykite : ctpoum, HacTpauBaem, yJiaydlllaéM MOJIEIHU
MPOTHO3UPOBAHUS BPEMEHHBIX DSIIOB C MOMOIIBIO CIEUUATbHBIX OMOIMOTEK : MPAKTHUECKOE
pykoBozcteo / A. B. I'py3neB. — Mocksa : JIMK Tlpecc, 2023. - 782 ¢. — ISBN 978-5-93700-212-
9. - Tekcr : anextponnsiii. - URL: https://znanium.ru/catalog/product/2204240.

2. IMonkopeiToBa, O. A. AHaIM3 BPEMEHHBIX PSAIOB : yueOHOe Tocodme aist By3oB / O. A.
[ToakopeiToBa, M. B. CokonoB. — 2-¢ u3j., nepepad. u gon. — Mocksa : M3gatensctBo Opaiir,
2025. — 225 c¢. — (Boicmee obOpazoBanme). — ISBN 978-5-534-19441-8. — Tekct
anekTpoHHbld  //  OOpazoBatenpHas  miatdgopma  IOpaiir  [caiit]. —  URL:
https://urait.ru/bcode/556470.

/Jlonoanumenshasn numepamypa:

1. TlomoBa, . H. Ananu3 BpeMeHHbIX psAnoB : yueOHUK st By3oB / M. H. Ilomosa ;
oTBeTCcTBeHHBIN penaktop B. B. KoBanes. — Mocksa : U3gatensctBo FOpaiit, 2025. — 74 ¢. —
(Beiciiee  oOpazoBanme). — ISBN 978-5-534-18394-8. — Tekct : SJeKTpOHHBIA //
O6pasosarenbHas wiathopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/568821.

2. Kpemep, H. ILI. Dxonomerpuka : yaeOHUK 1 npakTukyM Juis By3oB / H. III. Kpewmep, b.
A. Ilytko ; mon penakuueit H. III. Kpemepa. — 4-e u3z., ucnp. u gon. — Mocksa : U3narenbcTBo
FOpaiit, 2025. — 308 ¢. — (Bsicmee ob6pazosanne). — ISBN 978-5-534-08710-9. — Texker :
anekTpoHHBIH  //  OOpazoBatenpHas  maatgopma  IOpaiir  [caiit]. —  URL:
https://urait.ru/bcode/559689.

6. MarepuajbHO-TeXHHYECKOe ofecnevyeHne

YHHUBEpCHUTET pacrojaraerT MaTepUalbHO-TEXHUYECKOW 0a30i, COOTBETCTBYIOIICH
JEMCTBYIOIMM MTPOTHUBOIIOKAPHBIM MPaBUIaM U HOPMaM M 00ecrieunBarolIeii MpoBeieHUE BCeX
BUJIOB JIUCUUIUIMHAPDHOW W MEXIUCUUIUIMHAPHOW TIOATOTOBKH, MPAKTHYECKOW W Hay4dHO-
UCCIIEIOBATEIbCKON PaboT 00ydaromuxcs, NpeayCMOTPEHHBIX YU€OHBIM IIJIAHOM.

[TomeneHus1, KOTOpBIE MPEACTABIAIOT COO0H yueOHbIE ayIUTOPUH [Tl TPOBEACHUS 3aHATHI
JEKIMOHHOTO THIA, 3aHATHM CEMHHApCKOro (MpakTUYECKOro) THIA, T[PYIIOBBIX U
WHAUBUAYaJIbHBIX KOHCYJIbTAIMM, TEKYIIIET0 KOHTPOJIS U MPOMEKYTOYHON aTTeCTalluH, a TaKKe
MIOMEIIEHUS Il CAMOCTOSATENBHOM pabOoThl M MOMEIIEHUS Il XpaHEHUS U NMPO(UITAKTUIECKOTO
obcmykuBaHusl yaeOHOTO 000pynoBaHus. [TomMereHns: yKOMIUIEKTOBaHbI CIICMAT3UPOBAHHON
MeOenbl0 U TEXHUYECKHMMHU CpEeACTBAaMH OOyuUeHUs, CIy>KallUMH Ul TpeACTaBICHUsT yueOHOM
uH(popMaluu 60JIbIION ayIUTOPUH.

Wzydenune qucuurinHbl (MOysIst) oOecrieynBaeTcs B y4eOHBIX ayAUTOPHUX, OCHAIICHHBIX:

—CTOJIaMU U CTYJIbSIMY;

— KOMIIBIOTEPHON TEXHUKOW;
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— MEXAHUYECKUMH KaJIbKYJIATOPAMU;

— CIIeMATM3UPOBAHHBIM 000PYI0BAHUEM, BKJIIOYAs JEMOHCTPAIIMOHHOE 000PY/I0BaHHUE.

[TomemeHust 11k CAMOCTOATEIBHOM paOOTHI 00YJAIOIIMXCS, B TOM YHCIIE IPUCIIOCOOICHHBIE
JUIS. UCIOJIb30BaHUSl WHBAJIUJAMH W JIMIIAMU C OTPAHUYECHHBIMM BO3MOXKHOCTSMHU 370pPOBbS,
OCHAILEHbl KOMIBIOTEPHON TEXHUKOW C BO3MOKHOCTBIO MOJAKIIOUEHHS K ceTh «HTepHeT» u
obecrieueHHeM  JOCTyNa B JJICKTPOHHYI  HMH(GOPMAIIMOHHO-00pa30BaTEebHYIO  Cpeay
YHusepcurera.

OO0yyarmumMcs MpeaoCTaBIseTcss JOCTyn (B TOM 4YHCIE YAAJICHHBIH) K pecypcam
WH(OPMAIIMOHHO-TEIIEKOMMYHUKAITMOHHON ceTH «HTepHET», JIeKTPOHHBIM pecypcaMm (B TOM
YHUCJIE JJIGKTPOHHBIM OHOJMOTEYHBIM CHCTEMaM, COBPEMEHHBIM MPO(eCcCHOHATBHBIM 0Oa3aM
JAHHBIX ¥ UHOOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMAaM):

Ne HanMeHoBaHue nopraJa Ccbuika
(u3nanms, Kypca, 10KyMeHTa)
1. | Hayunas snektponHas 6ubmaroreka elibrary.ru https://elibrary.ru/defaultx.asp
Ooubnroreka
2. | Baza manueix mua | T-cnenuanucTos https://habr.com
3. | Ba3a mannbix ScienceDirect https://www.sciencedirect.com
4. | OdunmansHbli cailT MUHUCTEPCTBA HAYKH U https://minobrnauki.gov.ru/

BEICIIIEro oOpasoBanus Poccutickoit @enepariim
5. | ®enepanbubiii mopran «Poccuiickoe oopazosanue” | https://www.edu.ru/

6. | Mudopmanunonnas cucrema "Exnnoe okHo goctymna | http://window.edu.ru/
K 00pa30BaTeIbHBIM pecypcam”
7. | Enunas xosmnekuus nudpoBsix odpaszoBatenbhbix | http://school-collection.edu.ru/
pecypcoB
8. | ®enepanbHblii IEHTP HHYOPMALTUOHHO - http://fcior.edu.ru/
00pa3oBaTeIbHBIX PECYPCOB

[lepeuenr WH(DOPMAIIMOHHBIX TEXHOJOTHH, WCIOIB3YEMBIX TIPU  OCYIIECTBICHUH
00pa3oBaTeNbHOrO MpoIiecca 1Mo AUCIUIUINHE (MOIYJII0), B TOM YHCIIE KOMIUIEKT JTUIIEH3MOHHOTO
MpPOrpaMMHOTO  OOecleyeHus, COBPEMEHHble mpodeccuoHanbHble 0a3bl  JaHHBIX U
MH(OPMaLIMOHHbBIE CIIPABOYHbIE CUCTEMBI:

HaumenoBanmne 110 IIponsBoacTBo JInnen3nonHnoe / cB000HO
pacnpocTpansieMoe

OnepanmMoHHbIe CHCTEMBbI:
Microsoft Imagine (Windows Client, | 3apy6exHoe JIMLEH3UOHHOE
Server)
BpaysepsbI:
Supexc.bpaysep OTEYECTBEHHOE cBOOOJIHO pacmpoCTpaHsIeMoe
Google Chrome 3apy0exHOoe CBOOOJIHO pacrpocTpaHsIeMoe
Od¢ucHble NIPUIOKEHHU:
Microsoft Imagine (Visio, OneNote) | 3apyOexHoe JIMLIEH3MOHHOE
TeXstudio 3apy0exHOe CcBOOOJTHO PACIIPOCTPAHIEMOE
Adobe Acrobat Reader 3apy0exHOoe CBO0OOJIHO pacrpocTpaHsIeMoe
IMporpaMMHoe obecneueHune 1Jisl IVIAHUPOBAHUS M YYeTa BPeMeHHU:
Toggle app | sapy6exHoe | cBOGOIHO pacnpocTpansieMoe
CucTeMBbl YIPaBJIeHHs] TPOEKTAMM:
Microsoft Imagine (Project) | sapyGesxHoe | muuensmonHoe
CucTeMbl ynpaBJieHusi 6a3aMH TaHHBIX:
Microsoft Imagine (SQL Server) | sapy6exmoe | nuuensmonnoe
Cucremsbl pesepBHoro konuposanmns (backup):
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Acronis Backup Advanced for 3apyOexHoe JULEH3UOHHOE

HyperV

CnpaBo4HO-NIPaBOBbIe CHCTEMbI:

KoncynprantlLintoc: cipaBouHO- OTCUECTBECHHOE JMLCH3UOHHOE

MpaBOBasi CUCTEMa

CpencrBa aHTHBHPYCHOIi 3a1IUTHI:

Kaspersky Endpoint Security ms OTEYECTBEHHOE JIMIEH3HOHHOE

ousneca CrannmaprHbiii Russian

Edition

Cpenbl pa3padoTKu:

Visual Studio Code 3apy0exHOe CcBOOOJIHO PACIIPOCTPAHIEMOE
Bash (Unix shell) 3apyOexHoe cBOOOJTHO pacIpOCTpaHsIeMOe
Anaconda 3apyOeKHOE CBOOOIHO pacIpOCTpaHsIeMOe
Robotic Operating System 3apy0exHOe CBOOOJIHO PACIIPOCTPAHIEMOE
CopelliaSim 3apy0exHOe CcBOOOTHO PACIIPOCTPAHIEMOE
Google Colaboratory 3apy0exHOe CBOOOJIHO PACIIPOCTPAHIEMOE
ITakeThl NPOrPaMMHBIX CPEICTB H OMOINOTEK:

AutoPsy 3apyOekHOE CBOOOIHO pacIpOCTpaHsIEMOe
Interactive Disassembler (IDA) 3apy0eKHOe CBOOOJIHO pacrpocTpaHsIeMoe
Cucrtembl ynpapJjieHusi oubauorpaduyeckoii uHopmaiueii:

Zotero | 3apyOeKHOE | CBOOOIHO PaCIpPOCTPaHsIEMOe
CepBHCHI B CITYXKOBI:

Bind 3apyOeKHOE CBOOOIHO pacIpOCTpaHsIEMOe
Docker 3apyOekHOe CcBOOOIHO pacIpocTpaHsieMoe

7. Metoan4yecKue v OlleHOYHbIe MATEPHAJIbI
MeToauyeckue yKazaHus 1Jis 00y4aIOUIUXCS 10 OCBOEHUIO TUCIHILIMHBI (MOYJIs1)

B nporecce usydenus AUCHUILIMHBI (MOAyisl) «BpeMeHHbIe psabl» B paMKax TEKYIIETo
KOHTPOJISI yCIIEBAEMOCTH MCIOJIB3YIOTCSl TaKHe BUbI Yy4eOHOM paboThl, KaK JIEKIIMH, CEMUHAPHI,
JIOMAIIIHUE 33/1aHuUs, TECTHI, @ TAK)KE PA3JIMUHbIE BUJIbI CAMOCTOATENBbHOM paboThl 00yJaromuxcs
T10 33JJaHUIO MPENo/IaBaTelsl, HalpaBJIeHHbIC HA Pa3BUTHE HABBIKOB MPO(ECCHOHATBHOM JIEKCUKH,
3aKpeIuIeHUe NMPaKTUYECKUX MPOoQecCHOHANTBHBIX KOMIIETCHIIUHN, TOOLIPEHHE HHUIUATHB.

Jlekyusi — CcUCTEMAaTHYECKO€, IMOCIEAO0BAaTEIbHOE, MOHOJOTHYECKOE  M3JIOKEHUE
npernojiaBaTesaeM yueOHOro Marepuana, Kak IpaBuio, TEOPETUYECKOT0 XapaKTepa.

B mpormecce neknmii peKOMEHAYeTCss BECTH KOHCHEKT JIEKIUI: KpPaTKO M CXEMaTHYHO
(UKCUpOBaTh OCHOBHBIE WJEH, BHIBOJBI M OOOOIIEHUS JIEKIMHU; BBIIENATH BaXKHBIC MBICIIH,
KJIFOYEBBIE CJIOBa W TepMHUHBL. HeoO0XOAWMO OTMETHUTH BONPOCHI HMIIM MAaTepHalbl, KOTOpPHIE
BBI3BIBAIOT 3aTPYIHEHMS, U MOMBITATHCS HAMTU OTBETHI B PEKOMEH0BaHHOU nuTepatype. Ecimu
pa3oOpaTbCsi B Marepuane He yHaercs, cieayeT chopMyiIHpoBaTh BONPOC W 337aTh €ro
IPEMNo/IaBaTeso Ha KOHCYJIbTAI[MH WM BO BPEMsI CEMHUHAPCKOTO (IIPAaKTUYECKOT0) 3aHATHSL.

Cemunap — 310 (hopma y4eOHOUM NEeATeTbHOCTH, MPOBOANMAs B y4eOHOM 3aBEJICHHUH IO
PYKOBOACTBOM TMpEMoJaBaTesisi, TI/A€ CTYACHTbHl AaKTUBHO YYacTBYIOT B OOCYKICHHSIX,
MPAKTUYECKUX 3aJaHUsIX U APYrux (popmax B3aMMOACHCTBHUS.

Jns ycneurHoi moAroToBKM K CEMUHAPY PEKOMEHIYETCs 3apaHee O3HAKOMUTHCS C TEMOM
3aHATUA W OCHOBHBIMH MaTCpHalaMu, 4T00BI MMETHh BO3MOKHOCTH AKTHBHO y4aCTBOBAaTh B
obOcyxaeHuu. Takxke MOJIE3HO MOATOTOBUTH BOIMPOCHI U HUJIEU ISl OOCYKIEHUS, YTO MOMOKET
r1y0Ke MOHATh MaTepUal U MPOJIEMOHCTPUPOBATH 3aMHTEPECOBAHHOCTb.

HHomawnee 3a0anue — HAOOp 33724 MO TeMaM HEJICIH.
[lpu pabGore HaJg IOMAIIHMUMHU 33JaHHSIMH BaXXHO BHHUMATEJIBHO O3HAKOMHTBCS C
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TpeOOBaHUSIMU U CPOKaMU BBINOJIHEHUs. PekoMeHyercss pa3douBaTh 3aaHus Ha STarbl, YTOObI
n30exaTh MEeperpy3kd W JIydille yCBOUTH Marepuai. VMcmonab30BaTh pa3jiMuHble UCTOYHUKU
uH(pOopMalnu, BKII0Yas yaeOHUKH U OHJIAaH-PeCcypChl, A1 0oJiee rTyOOKOro MOHMMAaHUSI TEMBI.

Tecm — ocobas ¢opma mpoBepku 3HaHHWH. [IpOBOIWTCS MOCIIE OCBOCHHS OIHOW WA
HECKOJIbKUX TEM M CBHUJICTEIBbCTBYET O KAueCTBE MOHMMAHUS OCHOBHBIX MOHSATHH H3y4aeMoOro
Marcpurajia. TecToBbBIC 3aaHus COCTABJICHBI K KIIFOYCBBIM IIOHATHUAM, OCHOBHBIM pasaciiaM,
Ba)KHBIM TEPMHUHOJIOTHYECKUM KATECTOPHSIM U3y9aeMOM TUCIUTUTMHBI (MOYJIS).

st MOArOTOBKM K T€CTy HEOOXOAMMO 3HATh TEPMUHOJOTUYECKUN anmapaTr JTUCHUILTAHBI
(MOTyJ1sT), TOHMMATh CMBICIT HAYYHBIX KATETOPHIA U YMETh MX UCIIOJIb30BATh B IPO(ECCHOHATBHOM
JICKCHKEC. BJIaI[CHI/Ie HOHATUHNHBIM arraparomMm, BKJIIOUYEHHBEIM B TECTOBBLIC 3aJaHus1, IIO3BOJJIACT
IperoaaBaTero  OBICTPO  MPOBEPUTh  yPOBEHb  IMOHMMAHHS  CTYACHTAMH  BaKHBIX
METO0JIOTUYCCKUX KATCTOPHIA.

bonycnvie b6annbt — 3TO OLIEHKH, KOTOpPBIE CTYAECHTHI MOTYT MOJYYHUTh 32 BBIIOJHEHHE
JOITOJIHUTECIIbHBIX 3aﬂaHHﬁ.

@®opmar OOHYCHBIX Oa/UIOB I0O3BOJIAET CTYJIEHTaM YJIy4IIUTh OOLIYI0 OLIEHKY IO
JUCLUILIMHE (MOAYJII0) U CTUMYJIMPYET YIIIyOJIEHHOE U3yYeHHE MaTepuara.

Camocmosmenvnaa paboma — paboTa CTYJEHTOB, HaIpaBICHHAs Ha YIIIyOJEHHOE
U3y4eHHE OTICIBHBIX TEM M BOIPOCOB YIeOHOW JUCIUTUIMHBI (MOIYIIS).

B npouecce camocTosTenbHOM paboTh! CTYIEHThI B3aUMOJICHCTBYIOT C PEKOMEH/10BaHHBIMU
MaTepHrajaMH P MUHUMAIFHOM YYaCTHHU MPEToiaBaTels. 3a1aun CTyIeHTa BKIIOYAOT paboTy
C KOHCIEKTaMH JIeKIui (00paboTka TeKCTa), MIOBTOPHOE U3yYeHUE YUEOHBIX MAaTEepUAIOB IJIAHOB
¥ TE3MCOB OTBETOB, U3YUEHHUE JOMOJHUTEIBHBIX TEM, BBIIOJHEHHE Y4eOHO-NCCIIEAOBATEIBCKUX
3aIaHUI U IpYyToe€.

Cucrema OLlCHUBAHUSA PE3YyJbTATOB oﬁyqemm Mo JTUCHMIIJINHE (MOI[y.]'lIO)

Kpurepun nosy4eHusi ypoBHS M OLCHHBAHUS C()OPMHUPOBAHHOCTH KOMIICTCHIHI 11O
AUCHHILIMHE (MOaYy./110) «BpeMeHHbIE pAABI»

OrneHuBaHue ypOBHSI y4EOHBIX JTOCTHMKEHUH OOy4aroIMXCs MO JUCHUIUIMHE (MOJYJIIO)
OCYIIECTBIISAETCSA B BUJIE TEKYIErO KOHTPOJIS YCIIEBAEMOCTH M IIPOMEKYTOYHOM aTTECTALAH.

IIpoMesxkyTouHasi aTTecTanMs IO JUCUUIUIMHE (MOJYJIO) OCYIIECTBIsIETCS B (opme
3aquema ¢ OWEHKOIU, TIPU HTOM IIPOBOJUTCA OLIEHKA KOMIETEHIUH, C(HOPMHUPOBAHHBIX IO
JUCLHUTIIINHE.

Jns oueHMBaHUSA TEKYIIErO KOHTPOJSA YCIEBAEMOCTH M IPOMEXYTOYHOM AaTTECTALUU
WCIIONIB3YETCS JIeCATHOATbHAS IIKaJIa OIEHWBAHMS, KOTOpas COOTHOCUTCS C TPaJAWIIMOHHOU
MATHOATIIFHON MIKAJION CIEAYIONUM 00pa3oM:

HdecaTubannbHas IlaTtudannbHas Ouenka 3a OO0mas xapakTepucTHKA pe3yJibTaTa
OLIEHKA OLICHKA 3ayer 00y4eHHs 10 JUCHUTIUINHE (MOLYJTI0)

10 OTtnuaHO 3auTeHo CTyOeHT TOJIHOCTBIO BIIAJCET 3HAHUSIMU,

9 OTIINYHO 3a4YTeHo M3IIOKCHHBIMA B pabodell TmporpamMme, u

8 ODINYHO 3auTeHo TIYOOKO OCMBICIISICT AUCIUIUINHY (MOIYTIh).

On CaMOCTOSITEITLHO " JIOTUYECKU
MOCJIeIOBAaTeIFHO OTBEYAaeT Ha BCE BOIPOCHI,
aKIICHTUPYS BHUMaHHUE Ha HAauOOJIee BAXKHOM.
Ymeer aHAJIM3UPOBATH, CPaBHHBATB,
KJTacCu(pUImMpoBaTh, 0060011aTh,
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JlecaTnboanabHas
OIleHKA

IIaTnéananLuasn
OILICHKA

Onenka 3a
3a4yer

OO0mast xapakTepucTHKA pe3yJibTaTa
00y4YeHusi Mo JUCHUILTUHE (MOIYJIIO)

KOHKPETH3UPOBaTh M  CHUCTEMAaTH3HPOBATH
W3yUYCHHBI MaTepuall, BBIIENSAS KIIOYCBBIC
MOMEHTBI W  YCTaHaBIMBas  MPUYHHHO-
CIENCTBEHHBIE CBs3U. YeTko ¢opMyaupyer
OTBETHI, YBEPEHHO HHTEPIPETUPYET
pe3yIbTaThI aHaJIN30B u JIPYTHX
HCCIICIOBAHNN, a TaKKe peIIaeT CIIOKHBIC
3agaun. CTyJICHT XOPOIIO 3HAKOM C METOJaMHU
HCCIICIOBaHMS, HEOOXOIUMBIMHU TS
MPaKTUYECKOW  JESITENbHOCTH, W yMeeT
CBSI3BIBATH TEOPETUUCCKUC aCIIEKTEI
MUCIUIUTAHBL  (MOAYJSA) C TPAKTHYECKUMHU
3a1a4aMH.

Xopomo

3auTeHo

Xopowo

3ayTeHo

CryneHT oOnajaeT 3HAHUAMHU [IpeaMeTa
MOYTH B TMOJHOM o0ObeMe  paboueit
HpOrpaMMBl M CaMOCTOSITENIBHO, JIOTHYECKH
MOCJIEeI0BAaTeIbHO M BCECTOPOHHE OTBEYaeT
Ha BCE BOIPOCHI, aKIEHTUPYsl BHHUMaHHE Ha
HaunboJiee 3HAUYMMBIX MOMeHTax. OH ymeeT
aHATM3UPOBATH, CpaBHHBATH,
KJIACCU(HUIIPOBATD, 0000maTH,
KOHKPETH3UPOBATh W CHUCTEMaTH3HPOBAThH
W3y4YEHHBI  Marepuan, BBIIENSAS  €ro
KIIFOUEBbIC ACIICKTHI u yCTaHaBJIMBast
MIPUYINHHO-CJICACTBCHHBIC CBA3H.
dopmynupyeT CBOM OTBETH, YBEPEHHO
HHTEPIIPETUPYET PE3YJIbTaThl aHAIU30B U
JOPYTHX WCCIEJOBaHUM, a TaKkKe peraer
CIIO)KHBIE CHTyallHOHHBIE 3amaud. CTyZeHT
XOPOIIIO 3HAKOM C METOJIaMH UCCIIeIOBaHUS,
HEOOXO0TMMBIMU JUIst MPaKTHYECKON
JACATCIIBHOCTH, )41 yMEET CBA3BIBATH
TEOPETHYECKUE  acCIeKThl  IpeaMera ¢
NPaKTHYECKUMH 3aJ1a9aMH.

Y 10BIETBOPUTENBHO

3auyTeHo

Y 10BIETBOPUTENBHO

3auyTeHo

CryneHnT obnamaer 6a30BBIMH 3HAHUSIMU TI0
MUACHUILINHE (MOJIYINI0), HO HCIBITHIBACT
TPYIHOCTH IPU CAMOCTOSITENIbHBIX OTBETAX U
WCIIONIB3yeT HETO4YHbIe (QopmynupoBku. B
XO0JI¢ OTBETOB OH JIOIIyCKaeT OIIUOKH,
Kacarouiecss cyTd BompocoB. CryaeHT
CIocCO0EH pemraTh TOJIBKO CaMble IPOCTHIC
3aJa4d W BIAACCT JIHMIIb MHUHHMAIBHBIM
Ha0OPOM METO/I0B UCCIICAOBAHUS.

He cnaun

He 3aureno

He cnan

He 3auteno

He cnan

He 3auteno

CrygenT He oBIagel  o0sA3aTeIbHBIM
MUHUMYMOM 3HaHHUA TIO TPEIMETy W He
MOXKET OTBETHTHb Ha BOIPOCHI, JaXKE CCIH
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JecarudannpHas IlsaTuéannbHas Ouenka 3a OO0mast XapaKTepuCTHKA pe3yJabTaTa
OLICHKA OLICHKA 3a4ger 00y4eHHUs N0 JUCHUTUINHE (MOIYJII0)

MpEenoiaBaTeNb 3aJaeT JIOMOJHUTEILHBIC
HaBOJISIITNE BOTIPOCHI.

Jucnunimza (Moaynb) «BpeMeHHbIE ps/ibl» OLIEHUBAETCS CIEIYIOIIUM 00pazoM:

AKTHBHOCTD | Bec ‘Konnqecnaol Onucanue
Hakonumenvnasn oyenka
Homarnaue 3aganus | 60% 6 HaGop 3amay mo TeMaM Heenu
TecTsr 3 [Mucermennas pabota ¢ HaboOpoM 3a/1ad, KOTOPBIE HYKHO

PCHIUTD 3a OTPAHUYCHHOC BpEMA

Hpomeofcymouuaﬂ ammecmauuAn

3a4er c OICHKOM 40% 1 [TuceMeHHast WM ycTHast paboTa Hall 3aJaHUCM,
HaIpaBJICHHBIM Ha MPOBEPKY MOJYYCHHBIX 3HAHUHN 1
HAaBBIKOB I10 JUCIHILTAHE (MOIYITIO)

B paMKax U3yuCHUA JUCHUIIIINHBI (MO,I[y.]'IS[) BO3MOJHO ITOJTYYCHHUC 6OHYCHBIX 0asIoB.

HUToroBasi oneHka pacCHuTHIBAETCSH 10 HAKONMTEIbHOW NMPHU YCJIOBHHU, €CJIU CPETHUM
0aJu1 cTyaeHTa cocTaBisieT 4 u GoJiee 6ai0B, o gopmyae: «0,75 X cpenHee 3a IOMallIHUE
3amanus + 0,25 X cpeHee 3a TECThI».

Eciu cTyaeHT He BBINOJIHAET YCJIOBHE JJIsl TOJy4YeHUs] OIEeHKH M0 HAKOMUTEJIHLHOU
cucTeMe, eMy He0OXOIMMO CIaTh 3a4eT ¢ oleHKoi. B manHoM ciaydae gopmysia pacuéra
HUTOTOBOW OLEHKH MO TucHHuI/IuHe (Moay.o) «Bpemennsnie psab»: «0,6 X HakonmuTeIbHAS
onenka (0,75 X cpennee 3a momamHue 3amanus + 0,25 X cpennee 3a tecthl) + 0,4 X 3ader ¢
OLICHKOM».

Texkyumii KOHTPOJIb ycIeBAeMOCTH 00y4aKOIIUXCS M0 JUCHUILIHHE (MOAYJII0)
IIpumepHBbIe TOMaLIHAE 32IaHUS

JomamHee 3a1aHue: BBenenue B aHAIU3 BpEMEHHBIX PSAIOB

1. Onpenenure, yTO Takoe BPEMEHHOM P/ U MPUBEIUTE TPU IPUMEpPa BPEMEHHBIX PSAIOB
U3 PA3IUYHBIX 00JIACTEH.

2. O0ObsIcCHHUTE, KaKFe OCHOBHBIE KOMIIOHEHTHI MOT'YT OBITh BBIJICJICHBI B BPDEMEHHBIX Psax
(TpeHn, Ce30HHOCTh, CIIyYaiiHbIe KOJIeOaHus).

3. [lepeunciiure ® KpaTKO ONHIINTE WHCTPYMEHTHI, HCIOJNB3yeMbIC /IS aHajIu3a
BPEMEHHBIX PSAA0B (HampuMmep, rpapuKku, aBTOKOPPEIISALUS).

4. TlpoBenuTe aHaIM3 MPOCTOrO BPEMEHHOTO psAa, MPEICTABICHHOTO B BUJE TAaOIHUIIBI
JAHHBIX, C UCIIOJIL30BaHUEM IpapUKOB (HaIpUMEp, TUHEUHBIN rpaduk).

5. O6cyaute, kak BBIOOp MeTo/la MPOTHO3UPOBAHUS MOXKET 3aBUCETh OT XapakTepa
BPEMEHHOTI'O psizia.

Jomamnee 3axanne: CTaTHCTHYECKHE MOJeJIM TPOrHO3MPOBAHNS BPEMEHHBIX PS/0B

1. Onumure MOJENbh 3KCIIOHEHIIMAIBLHOTO CIVIAKUBAHUS W TPUBEIUTE TpuMep e€
MIPUMEHEHUS.
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2. PaccmoTtpuTe BpeMEeHHOM psifl, KOTOPBIH, 110 BallleMy MHEHUIO, SBJISICTCS CTAllMOHAPHBIM,
n OGT:SICHI/ITC, IMO4YCMY BBI TaK CHUTACTC.

3. OOBsICHUTE pa3HUIly MEXAYy CTAlMOHAPHBIMH W HECTAIIMOHAPHBIMU BPEMEHHBIMH
psAaMu, IPUBEAUTE TPUMEPBHI.

4. V3yunte MeToAbl JEKOMIIO3UIMU BPEMEHHBIX DPSIOB U BBINOJIHUTE JCKOMIIO3UIIUIO
3a/laHHOT0 BPEMEHHOI0 psiJia Ha TPEH I, CE30HHOCTh U OCTAaTKH.

5. Iloctpoiite u npoananuzupyite moaenbs ARIMA nns 3am1aHHOrO BpEMEHHOIO psja,
ONUUINTE PE3yJbTaThI.

Jdomamnee 3aganue: MeToabl MAIIMHHOTO 00y4YeHHUS ISl TAOJUYHBIX JAHHBIX U UX
NPUMEHEeHUs JIS 32/1a4U POTrHO3MPOBAHMS

1. Onpenenure, 4TO TaKOE PErPECCUOHHAS MOJIENb U IIPUBEANUTE IPUMEPHI €€ TPUMEHEHUS
B IIPOTHO3MPOBAHNUYU BPEMEHHBIX PSIJIOB.

2. Boibepute CIIOXHBI BPEMEHHOW P M NPUMEHUTE METOJ PErpeccud [Jisi €ro
MIPOTHO3UPOBAHUS, OMUIIIUTE MPOIECC U PE3YyIbTATHI.

3. CpaBHHTE JBa METO/Ia MAIIMHHOTO OOy4YeHHS (HampuMmep, JUHEHHYI0 PErpecCcHio H
CIIy4aiiHbIH JIeC) UTsl IPOTHO3UPOBAHMS BPEMEHHOT'O Psijia; KaKUe MPEUMYIIECTBA U HEJOCTATKH Y
KaXI0T0 U3 METOIOB?

4. IlpoBenuTte aHanu3 OMMOOK NPOrHO3UPOBAHMS JUIsl BBIOPAHHOIO BPEMEHHOIO psia,
UCIIOJIb3YSl METPUKH, Takue kak MSE u MAE.

5. O6CYI[I/IT6, KaK MOXHO YIY4YIIUTb KadC€CTBO IPOIrHO3HWPOBAHUA BPCMCHHBIX PAOOB,
HCIIOJIB3YA MCTOABI MAILIMHHOT'O 06yT-IeHI/I$I, " NPpUBCANUTC ITPUMCPEI IIOAXOJ0B.

IIpuMepHbIe 3agaHus I TeCTa
Tect 1.

1. Yro Takoe BpemMeHHO¥ psaa?

a) HaGop naHHBIX, COOpaHHBIX B OJHOM MECTe

b) [TocnenoBarenbHOCT HAOMIOACHNH, COOPAHHBIX 3a ONPEEeNCHHbII TepUo1 BpEMEHU
c¢) Ciydaiinple JaHHBIE O€3 ONpeneeHHONW CTPYKTYpHI

d) I'paduk, oToOpakaronuii JaHHBIC

2. Kakoii u3 ciieayomux KOMIIOHEHTOB He SIBJISIETCS YacThI0 BpeMEHHOro psiga?
a) Tpenn

b) Ce30HHOCTH

¢) uKIm9HOCTh

d) CnygaitHOCTh

3. Kakoii ”HCTpYMEHT MCoJIb3yeTcs /ISl BU3YaJIN3allii BpeMeHHbIX Ps10B?

a) ['mcrorpamma

b) JIuneitnslit rpadux

¢) Kpyrosas aquarpamma

d) Toueunslit rpapuk

4. Kaxkoii MmeT0oa aHAIHN32 BPeMEHHBIX PS/I0B N03B0JIsSleT BbISBUTH ABTOKOPPeJIsiuIo?
a) I'padux Tpenga

b) ABTokoppensuuonnas Gynkius (ACF)

¢) JlekoMIo3uius

d) Mogenmu ARIMA

DNEeKTPOHHBIA JOKYMEHT



5. Yro Takoe aBTOKOppeasuus?

a) CBsi3bp M1y IBYMsI HE3aBUCUMBIMU BPEMEHHBIMH PSIaMU

b) CBsi3b MeX/1y 3HAYCHUSIMUA BPEMEHHOT'O PsiJia U €0 MPEIbITyIIMMHA 3HAYCHUIMHU
¢) CBsI3b MEXKIy 3HAYCHUSMU BPEMEHHOTO PsAJIa ¥ BpEMEHHBIMH METKaMU

d) CBs13b Mex1y 3HAUCHUSIMA BPEMEHHOTO Psijia M BHEITHUMHE (PaKTopaMu

6. Kakoii u3 cjieayr0mux MeTo 0B NPOrHO3UPOBAHUS SIBJISIETCS MPOCTHIM?
a) ARIMA

b) DKCMIOHEHIIMATILHOE CTJIAKUBAHUE

¢) Mojenu MalmmHHOTO O0y4EeHHS

d) lexoMrio3uiiysi BpEMEHHBIX PSIOB

7. Kakoii u3 cienyromux GakTopoB MOKeT NOBJIUATH HA BLIOOP MeToAa
MPOrHO3UPOBAHUA?

a) JIoCTYyIIHOCTb JTaHHBIX

b) XapakTep BpeMEHHOTO psijia

¢) Llenu nporuo3upoBanus

d) Bce BrIIIeTIepeuncicHHOe

8. UYTo Takoe Ce30HHOCTh B BpeMEHHOM PsLy?

a) Jlonrocpo4Hble U3MEHEHUS

b) [ToBTOpsitoLIECs U3MEHEHHUS B OIIPEICIIEHHBIE TEPHOIbI

¢) Cnyuaiinbie KoseOanus

d) OrcyrcTBUe H3MEHEHUH

9. Kakoii u3 ciieqy0IUX MeTO/I0B He UCIOJIb3yeTcs A5 AHAJTU3a BpeMeHHBIX pPsiioB?
a) Perpeccuonnslii ananus

b) Mozenu BpeMeHHBIX psiJIOB

¢) KnacrepHslii ananus

d) Jdexommo3urus

10. Kakoii mar cieayer npeInpuHATH Nepel BHIOOPOM MO/1e/IH 1JIsl IPOTrHO3MPOBaHuUsA?
a) Cobpatb naHHbIE

b) OnpenenuTs 1EeIh NPOrHO3UPOBAHUS

¢) [Ipoananu3upoBaTh BpEMEHHOM psilt

d) Bce BolenepedrcieHHOE

Tect 2.

1. Yro Takoe IKCNOHEHUHAJBHOE CTJIAKHBaHUE?

a) MeTtoJ, ICTIONIB3YIONIHK CpeTHee 3HaUYeHNe

b) Meton, KOTOpHIi MpUaaeT OOTBITHI BEC MTOCICTHUM HAOIIOICHUSIM

¢) MetoJ, KOTOphIil HE YUYUTHIBAET NPEIbIAYIINE 3HAUYCHUS

d) MeroJ1, MCTIONB3YIOIIUI TOJIBKO CE30HHBIE KOMITOHEHTHI

2. Kakoii u3 ci1e1yl0Iux MeTo10B HCIOJIb3YeTCs IJIsl CTAIMOHAPHBIX BPpEeMEHHBIX Ps/10B?
a) ARIMA

b) Monenu nuHelHON perpeccun

¢) DKCMOHEHIINAJIBHOE CTIIa)KUBaHHE

d) Monenu 1ist HeCTaIMOHAPHBIX PSIOB

3. Kakoii kpuTepuii ucnojb3yeTcs AJs onpeieieHusi CTAIHOHAPHOCTH BPEMEHHOI0
psana?

a) Haymmuue tpenaa
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b) KoncranTa cpeanero 3Ha4eHHS ¥ TUCTIEPCUHT

¢) Ce3oHHbBIC KOJICOAHUS

d) Hanmnuue aBTOKOppeIsiuu

4. Kakoii u3 cjieayomux MeTo/10B JeKOMIO3UIIUH BPeMEHHBIX PS/I0B BKJIIOYAET B cedsi
OLIEHKY TpeHaa?

a) AIIMTHUBHAS JCKOMITO3HIIHS

b) My/nbTUIUITMKATABHAS IEKOMITO3UITUS

¢) Mogens ARIMA

d) Monenb SKCIOHEHITUAIBHOTO CTIaKUBAHUS

5. UYTo mpomcxXoauT ¢ 0CTATKAMHM MOCJIe 1eKOMMO3UIIUH BpeMeHHOro psijaa?
a) OHM CTAaHOBATCS CTAIMOHAPHBIMHU

b) Onu ucueszaroT

¢) OHU CTAaHOBSTCSI CE30HHBIMU

d) Onu ocraroTcss HEU3MEHHBIMH

6. Kakoii u3 ciie1yl0IIUX MEeTO0B He SIBJISAETCS METOA0M IKCIOHEHI[HATIBHOTO
criaaxuBanus?

a) [Ipocroe sKCOHEHIIMAIBHOE CTIaKUBaHUE

b) [IBoifHOE SKCIIOHCHIINATHHOE CTIIA)KHBAHHE

¢) TpoitHoe SKCITOHEHITHAIBHOE CTIIaKUBAHUE

d) MynbTUIUTHKATHBHOE CTIIQ)KHBAHKE

7. Kakoii u3 ciie1yl0uux MeTo10B M03B0JIsIeT YYUTHIBATH CE30HHOCTH B BPeMEHHbIX
psagax?

a) Mogens ARIMA

b) Mojenb 3KCOHEHITUATBHOTO CTIAKUBAHUS

¢) JlexoMmo3HIIHs BPEMEHHBIX PSIOB

d) JIuneitnas perpeccus

8. Kakoii u3 ci1e1yl0IUX IATOB SIBJIsIETCS MePBbIM MPHU NOCTPOEHUN MOJIEJIH IS
BpPeMEHHOro psiga?

a) Jlexommno3uius

b) [TpoBepka Ha cTAalMIOHAPHOCTh

¢) Bribop meTona criakuBaHus

d) Coop nanHBIX

9. 4Yro takoe ACF (aBTOKOppeasimuoHHasi pyHKms)?

a) Metoj criaxuBaHus

b) MeTo AeKOMITO3UIIHH

¢) MeTo/1 OIIEHKH CTallMOHAPHOCTH

d) MeTo, MOKa3BIBAOIINN 3aBHCHMOCTh MEXKTY 3HAUYCHUSMHU BPEMEHHOTO psijia M UX JIaTaMH

10. Kakoii u3 ci1eyI0IuX MeTOI0B HCIOJIb3YeTCs /sl OLIEHKHU MapaMeTPoB MO/Ie/IH
ARIMA?

a) Meto MakCUMalIbHOTO MTPABI0NI0100Us
b) MeTo1 HaMMEHBIINUX KBAJPaTOB

¢) Mero1 SKCITIOHEHIIMATILHOTO CTIIa)KUBAaHUS
d) Meton kpocc-BaliuIaliuu
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Tect 3.

1. Kakoii Tun HeHpPOHHOM ceTH HanboJIee YACTO UCMOJIb3YeTCs I MPOrHO3UPOBAHMS
BpPEeMEHHBIX psA10B?

a) CBepTOYHAasl HEMpOHHAs CeTh

b) pekyppeHTHast HeHPOHHAs CETh

C) MOJIHOCBSI3HAsI HEUPOHHAS CETh

d) reHepaTHBHO-COCTSI3aTEIIbHAS CETh

2. Yrto aBasieTCs KJIOYEBOii 0CO0EHHOCTHI0 TPaHC(OPMePOB NMPHU PadoTe ¢ BpeMEeHHbIMH
psaxamu?

a) UCIIOJIb30BAHUE CBEPTOYHBIX CIIOCB

b) Mmexanu3M BHUMaHU (attention)

C) pPeKyppEHTHBIE CBSI3U

d) aBTORHKOIEP

3. Kakoii TepMHUH ONMHUCHIBAET UCIOJIL30BAHNE MPEIBAPUTEIHLHO 00yYEHHBIX 00JIbIITUX
s13bIKOBBIX Mojesieil (LLM) B HOBBIX 3agayax?

a) TpancepHoe oOyueHue

b) 0OyueHue ¢ moaKperieHueM

¢) oOyudeHue 6e3 yuurens

d) renepaTuBHOE 0OyUeHUE

4. Kakoii u3 ci1eqyI0muxX MeTOI0B Yalle BCero MpuMeHsieTcsi IS MOBbIIEHNsT KaYecTBA
NPOrHO30B BPEMEHHBIX PS/I0B ¢ MOMOIIbIO HEHPOHHBIX ceTeii?

a) yBenuueHue nanHbix (data augmentation)

b) pannee npekpanienue ooyuenus (early stopping)

¢) MeToJ Ti1aBHBIX KoMITOHEHT (PCA)

d) xmacrepuzarus

5. Kakoi u3 MmePEINCJICHHBIX COpeBHOBaHl/Iﬁ HOCBHIIIéH IMPOTHO3UPOBAHUIO BPEMEHHBIX
psaoB?

a) imagenet challenge

b) kaggle m5 forecasting challenge

c) coco object detection challenge

d) glue benchmark

6. Kakoii ¢pakTop sBJsieTCs] BaKHBIM NPHU NMPAKTHYECKOM MPUMEHEHUHN MO/IeJIei
NMPOTrHO3MPOBAHNSI BpEMEHHBbIX PSII0B?

a) CKOpPOCTh 00YUYEHUSI MOJEIIN

b) UHTEPIPETUPYEMOCTH PE3YyIbTATOB

C) KOJIMYECTBO CJIOEB B CETH

d) ucnonszoBanue gpu

7. Urto u3 nepeuuncienHoro HE oTtHocutcs k npeumyuiectsam TpancgopmMepoB B
NMPOrHO3MPOBAHNH BPEMEHHBIX PSI0B?

a) mapasenbHas 00paboTka JaHHBIX

b) apdexkTrBHOE MOIETUPOBAHKE TOITOCPOYHBIX 3aBUCUMOCTEM

C) BBICOKAsI YyBCTBUTEIBHOCTh K IOPSIKY JaHHBIX

d) MexaHu3M BHUMaHHUSI

8. Kakoii moaxoa mo3poJisieT a1anTHPOBATH 0OJIBIIYIO SI3HIKOBYI0 MO/I€JIb MO/
KOHKPETHYIO 3a71a4y MPOTrHO3MPOBAHUSI BpEeMEHHBIX PAI0B?

a) MOJIHOE TiepeoOydeHre MO IEH

b) ToHkast HacTpoiika (fine-tuning)

C) UCIIOJIb30BAHKE TOJLKO UCXOIHBIX BECOB

d) oOyuenue c Hyms
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9. Kakoii u3 nepeuncJeHHbIX HHCTPYMEHTOB 4Yallle BCero MCrojb3yeTcst s
NMPaKTHYECKOr0 MOCTPOEHU Mo/ieJiell MPOrHO3UPOBAHUS BPEMEHHBIX PAI0B?
a) tensorflow

b) opencv

c) nitk

d) matplotlib

10. Kakoii u3 pakTopoB HanboJiee KPUTHYEH MPHU BHIGOPE MO/IEJIH Il PeaibHOTO
NpUMeHeHHsI B IPOrHO3MPOBAHUM BPeMEHHBIX PSII0OB?

a) KOJTMYECTBO MapaMeTPOB MOJICITH

b) TOYHOCTH MPOTHO3a H YCTOHYMBOCTD K IIIYMY

C) UCIIOJIb30BAHKE MTOCIICAHUX aPXUTEKTYP

d) co’)XHOCTB peanu3anuyu MOJCIIH

3apanus AJs1 MPOMEKYTOYHOM aTTeCTAIUM MO JUCHUILIHHE (MOAYJII0)

Ne 3aganne OtBer KoMmnerennust

n/n

1. HazoBuTe MeTom caMOOIICHKY TSI BBISIBJICHHUS TOUEK AHanm3 mpo0enoB YK-6
pOCTa B IPAaKTHYECKOM IPUMEHEHUH MOJETICH.

2. HazoBure  Tum  MoJenu, — UCMIOJB3yeMOH  Jist VAR IK-1

IMPOrHO3UpOBaHuA  CJIOXHBIX BPEMCHHBIX  PAI0B (¢
MHO>XECTBOM IIEPEMCHHBIX.

3. HazoBure  cnoco6  myOMMYHOTO  MPEICTaBICHUS Juarpamma [1IK-4
pe3yabTaTOB AEKOMITO3UIINY BPEMEHHOT'O pA/a.

4. HaszoBute  peKOMEHIAIMIO MO  BBIOOPY  MOIEIH Holt-Winters [1K-5
9KCMOHEHIIMANBHOTO CTIIAXHUBAHUS JUISL CTAIIMOHAPHBIX
PAIIOB.

5. Hazosure WHCTPYMEHT CaMOOLICHKH s | Kpocc-Bamunarust VK-6
COBEpILIECHCTBOBAHUS HaBBIKOB paboThI c
WHCTPYMEHTapUEM ITPOTHO3UPOBAHMUSL.

6. HasoBure 00myro 3akoHOMEpHOCTH B  CcTpykType | Tpenn/Ce30HHOCTH [K-1
BPEMEHHBIX PSAJ0B ISl IPOTHO3UPOBAHUS. /Mlym

7. HazoBute  dopmar  myOnM4yHOTO — TpEACTaBICHUS IIpesentanus [1K-4
CTaTUCTUYECKHUX MOJIEJICH BPEMEHHBIX PSIIIOB.

8. Hasosure PEKOMEHJALUI0 o [IPUMEHEHUIO JInneiinas I1K-5
PETPECCHOHHBIX MOJEeNel i TaOIWYHBIX JIAHHBIX B perpeccus
NPOTHO3UPOBAHHH.

9. HaszoBute mnoaxon K caMOOLIEHKE IIPHOPUTETOB B Martpuna YK-6
CcOOCTBEHHOM JIEATEIHHOCTH O JIEKOMIIO3UIIUH PSJIOB. pUOPUTCTOB

10. HazoBute THnm monenu A CTallMOHAPHBIX BPEMEHHBIX ARIMA IK-1
PAJI0B, OCHOBAaHHOM Ha aBTOPETPECCUH.

11. HazoBure  cnoco6  myOnMYHOTO — MpPEACTaBICHUS Otuer I1K-4
pe3yNbTAaTOB POTHO3UPOBAHHUS C HEHPOHHBIMHU CETSIMH.

12. HazoBure PEKOMEHIAIHI0 110 HCIIOJIE30BAHUIO Attention- I1K-5
TpaHchOpPMEPOB /JIsl BpEMEHHBIX PSIOB. MEXaHU3M

13. HazoBuTe MeTO[  CaMOOLIEHKH Ui ONpPEICIICHUS SWOT -ananus YK-6
MIPUOPUTETOB B aHAJIM3€ BPEMEHHBIX PSJIOB.

14. HazoBure o6miyro ¢opmy MammHHOrO OOydYeHHS A Tpancdepnoe IK-1
MIPOTHO3UPOBAHUS BPEMEHHBIX paaoB ¢ LLM. 00yueHHe
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15. HazoBute ¢dopMar myOIMYHOrO MpeacTaBieHHUS 0030pa Keiic-ctamu [K-4
COPEBHOBAHMH 110 MPOrHO3UPOBAHUIO.

16. HazoBuTe pekoMeHIaIuio 1Mo 00CYKISHUIO MPAKTHIECKAX MonuTtopuHr [K-5
BOIIPOCOB B MOJIEIIIX BPEMEHHBIX PsIOB. METpUK

17. HazoBure mokaszaTens Ais CaMOOLCHKHM HaleKHOCTH MAE YK-6
COOCTBEHHOH MOJIETIH POTHO3UPOBAHUSL.

18. HasoBute 3akoHOMepHOCTh B MeTomax ML st coxubix | Feature engineering [K-1
BpPEMEHHBIX PSIJIOB.

19. HazoBure  ¢dopmar  myOiIMyHOTO  TPEICTaBICHUS I'paduk [K-4
JEKOMITO3ULIMM BPEMEHHBIX PAIOB.

20. HazoBure pexoMeHmanuio Mo BBIOOPY HEHpPOHHOW ceTH LSTM I1K-5

JUISL HECTAITMOHAPHBIX PSJIOB.
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