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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
oOpa3oBaHus — Maructparypa o cnenuansaoct 02.04.01 MaremaTika 1 KOMITBIOTEPHBIC HAYKH,
npodwib IIpoayKTOBBII MEHEIKMEHT, YTBEp)KJIEHHBIH NpUKa30M MUHHUCTEPCTBA HAyKU U
BeIciero oOpasoBanust Poccuiickoit deneparmu Ne 810 ot 23.08.2017 roxa.

N3yuenune aucuuiuinHel (Moayiisi) «BpemeHHble paasi» oOecrieuuBaeT (yHIaMEHTalbHbIE
3HAHUS U HABBIKY aHAJIHM3a JUHAMUYECKUX JaHHBIX, YTO BXKHO JJISl pa3pabOTKH MaTeMaTHUECKUX
MoJiesiell 1 aJIrTOPUTMOB IPOTHO3MPOBAHUA. DTO CIIOCOOCTBYET PEICHHUIO NMPUKIAJHBIX 3a]a4 B
oOiacti 00pabOTKH AAHHBIX, MAIIMHHOTO OOYYEHHUSI U MCKYCCTBEHHOTO MHTEJUIEKTA, PACUIHPS
BO3MOYKHOCTH CIELIMAIMCTOB B MAaTEMATUKE U KOMIIBIOTEPHBIX HayKax.

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

Hacrosimas nucuunianHa (Moayiib) BKIOYEHA B Y4EOHBIH J1aH 110 POrpaMMe HOArOTOBKU
maructpatypsl mo HampaBienutro 02.04.01 MaremaTuka W KOMIBIOTEpPHbIE HAyKH, MpOoduin
[TponyKTOBBIII MEHEIHKMEHT W BXOJUT B BapUaTUBHYIO dYacTh bioka 1, dopmupyemyro
Y4aCTHUKAaMHU 00pa30BaTEIbHBIX OTHOIICHHUH, KaK JUCIUIUIMHA T10 BBIOODY.

Jucnunnuza (MOIylb) U3ydaeTcs Ha 2 Kypce B 3 ceMecTpe, JOCTYITHA ISl TPOX 0K ICHHS TIPU
YCJIOBHM YCICHIHOTO 3aBepIICHHs IUCHHUIUIMH (Momyieii) «OcHOBbI cratuctukmy», «Machine
Learning (MarmHHOE 00ydeHHUE)».

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

3agauu u3yyeHus AMCUUIIUHBI (MOAYJIA):

— OCBOWUTH KJIFOUYEBBIE CTATUCTUYECKHE METO/IbI JUIsl IOCTPOEHUSI IPOTHO30B HA OCHOBE
OJTHOMEPHBIX BPEMEHHBIX JIaHHbIX;

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

— HAYYMThCS UCIOJIb30BATh CIEUAIM3UPOBAaHHbIE OMONIMOTEeKH Ha s3blke 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 Pe3yJIbTaTOB aHaIN3a.

B pe3yabTare 0CBOCHUSI AUCHHMILIMHBI (MOAYJIs1) 00y4AIOUIUIAICS 10JI2KEH

3HaMmMb:

— OCHOBHBIE CTaTUCTHYECKHE TMOAXOAbl JUIsl TPOTHO3UPOBAHUS OJHOMEPHBIX
BPEMEHHBIX PSJIOB;

— 0COOEHHOCTH HCIOIB30BAHUS METO/I0B MAIIIMHHOTO OOYYEHUS /IS peLICHUs 3a7aui
IIPOrHO3MPOBAHUS MHOIOMEPHBIX BPEMEHHBIX PSIJI0B,;

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

ymembw:

— MPOBOJUTH MEPBUYUHBINA aHATIU3 U MPEJOOPaOOTKY UCXOAHBIX IaHHBIX;

— peanu3oBaTh Ha s3blke Python wu3y4yeHHble MOAXOABI K PpEIICHUIO 3a7aud
MIPOrHO3UPOBAHUS BPEMEHHBIX PSIJIOB;

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

— MPOBECTH NPE3EHTALMIO TIOJYYEHHBIX PE3YJIbTAaTOB,;

DNEeKTPOHHBIA JOKYMEHT



— OCYIIECTBISITh cOOp, aHANIN3 HAYYHO-TEXHUYECKOW MH(OPMAILIUU, OTEYECTBEHHOTO

¥ 3apyOEIKHOTO OIBITA [0 TEMATHUKE UCCIICIOBAHUS.
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

Komnerenmun, ¢opmupyeMbie B pe3ylbTaTe OCBOCHUS AUCHUILUIMHBL (MOAYIS) TIpU
MIPOBEJICHNH YUeOHBIX 3aHATHI B (hOpMe KOHTAKTHOU pabOThI 00YUYaIOUINXCS C MearornyecKuMu

paboTHUKaMU YHHUBEpCUTETA U B (DOPME CaMOCTOSATETHHON PAOOTHI 00yYAIOIITIXCS:

Komnerennus

Conep:xaHue KOMIETEHIIUN

HNuauxkarop
KOMIIETEHIIM U

IlepeyeHb MJIAHUPYEMBIX
pe3yabTaToB 00yUYeHus 1o
JAMCHUIJIMHE (MOTYJIIO)

YK-6.

Crocob6eH ompenemsaTh U
peaIM30BLIBATH TPHUOPUTETHI
COOCTBEHHOM JIEATETHHOCTH U
CITOCOOHI e¢
COBEPIIICHCTBOBAHUS Ha OCHOBE
CaMOOIICHKHU

VK-6.1.

3HaeT OCHOBHBIE METOIBI
CaMOOLICHKHU U aHaJIh3a CBOeH
NEITENBHOCTH, a TAKKE
TIPUHIIMITEI YIIPABICHUS
BPEMEHEM U IIeJIeTIoIaraHus

VK-6.2.

YMeeT CTaBUTh PeAIUCTUYHBIE
U IOCTHXKHMBIE LIENH,
OIpeNeNIATh IPHOPUTETHI B
CBOEH IEeATENbHOCTH, a TAKXKe
pa3pabaTeIBaTh ¥ BHEAPSTH
IUTaHBI TI0 COBEPIICHCTBOBAHUIO
CBOMX HaBBIKOB M KOMITETEHITHH
Ha OCHOBE MOJy4YEHHOU
CaMOOLICHKH

YK-6.3.

Nmeet mpakTryecKuid ONbIT
IMPUMCHCHUSA MCTOI0B
CaMOOLICHKH B CBOEH
npohecCuoHaIbHON
JACATCIIBHOCTH, BKIIXOYAs
y4aCTuC B TPCHUHIaX,
CEeMMHApax U MPOEKTaXx,
HaIllpaBJICHHBIX HAa Pa3BUTUC
TaHOH ) HEeKTUBHOCTH U
npodecCHOHAIBHOTO pocTa

OIIK-2.

Crioco0eH co3aaBarh 1
UCCIIEIOBATh HOBbIC
MaTEMATUYCCKUEC MO/JICIIU B
€CTECTBCHHBIX HAyKax,
COBCPUICHCTBOBATEL U
pa3pabaThIBaTh KOHIICTIIIUH,
TEOPHUH U METOJIBI

OIIK-2.1.

3HaeT OCHOBHbIE
MaTeMaTHYeCKHe MOJICITH 1
METO/IbI, UCTIOJIb3YEMEBIC B
€CTECTBEHHBIX HayKaX, BKIFOYast
CTaTHCTHYECKOE
MOJIETTMPOBAHUE,
nmuddepeHnranbHble YpaBHEHUS
Y YUCIICHHBIE METO/IB, a TAKXKE
COBPEMEHHBIE MOIXOBI K
UCCIIEIOBAHUIO U aHATIU3Y
JIAHHBIX

OIIK-2.2.

Ywmeer pazpabateiBath U
aalTupoBaTb MaT€MaTUYCCKUEC
MOJEIHU JUIsl pEIICHUS
KOHKPETHBIX MTPOo0IIeM B
C€CTCCTBCHHBIX HayKax,
MPOBOJUTH UX aHAJU3 U
BEPU(PHUKAIUIO, & TAKXKE
HHTEPIIPETUPOBATE ITOJIyYEHHBIE
PE3YIbTATBI B KOHTCKCTE
Hay4HBIX HCCIEIOBAHUI

OIIK-2.3.

Nwmeet mpakTUyecKUi OMBIT
CO3[IaHUs U UCCIIEIOBAHUS
MaTeMaTUYECKUX MOJEIIEN B
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paMKax HayYHBIX IIPOCKTOB WIJIH
HCCIIeJOBAHNM, BKITFOUas
y4acTHUe B IMyOTUKAIUAX,
KOH(EPEHIUAX UK
KoJuTabopanwusix, re ObIIN
pa3paboTaHbI ¥ aIPOOUPOBAHEI
HOBBIC KOHIICTIIIUU U METOIbI

[K-3.

Crioco0eH periath 3a1a4u
podeCCHOHATTEHOM
JIEeSITEIbHOCTH B 00JIacTH
MPOAYKTOBOTO MEHE/PKMEHTA,
(bopMyIIUPOBATh PE3yNITATHI
aHalin3a " BBISABITH
MOCIICICTBUS TIOJTYYCHHBIX
JaHHBIX IJIA IPUHATUA
000CHOBaHHBIX PEIICHUN 1
OINITUMH3AalIUU IIPOJAYKTOB

[K-3.1.

3HaeT METOJbl U THCTPYMCHTEI
IMPOAYKTOBOI'O MEHCIPKMCHTA

[1K-3.2.

YMeeT npuMeHsITh
aHATUTHYECKUE HHCTPYMEHTHI 1
MIporpaMMHOE 00eCTICUCHHE IS
00paboTKH ¥ BU3yaTH3aIiH
JAHHBIX, a TAKKE
(hopMynHupoOBaTh BEIBOBI HA
OCHOBE IPOBEJICHHOTO aHAIH3a

I1K-3.3.

Nmeet onbIT paboOTH HAZT
pCaJIbHBIMU IPOCKTAMU B
001aCTH MIPOAYKTOBOTO
MEHE/DKMEHTA, BKIIFOUasi aHAJIN3
M0JIb30BATENILCKOTO OBEACHUS
1 OIITUMHU3ALWIO ITPOJYKTOB Ha
OCHOBE ITOJTYYEHHBIX JTAHHBIX

[1K-4.

Crioco6eH myOamaHO
MIPEJICTABJIATh COOCTBECHHBIC U
W3BECTHBIC HAYYHBIC
pe3yIbTaThI

I1IK-4.1.

3HaeT OCHOBHBIC MTPHUHIIHITHI
3¢ (HEKTUBHOTO IMyOJIUIHOTO
BBICTYIUICHUS], METOBI
BU3YyaTH3alliy TaHHBIX U
OCHOBHBIE TPeOOBAHHS K
HAYYHBIM TIPE3CHTAIIUSM,
BKITIOYAsl CTPYKTYPY U
COJICpKaHUE

[1K-4.2.

YMeeT 4eTKO U JTIOTUYHO
($hopMyJIUPOBATh CBOU HAY4YHbBIE
pe3yibTaThl, MANTUPYS UX JJIS
Pa3IMIHBIX ayAUTOPHH, a TAKIKE
MCIIONIb30BaTh BU3YaIbHBIE
CpeICTBa ISl YIIyUIICHUS
BOCTIPHUATHUS HHGOPMALIUU

[1K-4.3.

NMeer mpakTHYECKUN ONBIT
Y4acTHsI B HAYYHBIX
KOH(EpEeHLIUIX, CEMUHAPaX HIIH
JIPYTHX MEPOTIPUATHSIX, T
YCIEIIHO MPEACTAaBIIsI CBOU U
W3BECTHBIC HAYyYHBIE
pe3yibTaThl, Moyyast 00paTHyIO
CBSI3b U B3aUMOJEHCTBYS C
ayIMTOpUen
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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 3aaHus
MOMOIIBIO HEHPOHHBIX
ceren
5 Bompocsr 6 6 25 Jomamrane
MIPaKTHIECKOTO 3a7aHus
[PUMEHEHUS MOJIENIEN Tect
3auem 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 BgeneHue B aHaIUM3 BPEMEHHBIX BBeneHue B TeMaTHKy aHaIM3a BPEMEHHBIX PSI0B

PsLI0B

HMuacTpyMeHTapuil 1Jis pellieHusl 3aJ1a4i MPOTrHO3UPOBAHUS

2 Craructuyeckue MoAenu Mopenu 3KCTIOHEHIUATBHOTO CTIIaKUBAHUS
MIPOTHO3UPOBAHUS BPEMEHHBIX Mopenu it cTallMOHAPHBIX BPEMEHHBIX psaoB. Yacts 1
psizoB Mogenu it CTallHOHAPHBIX BPEMEHHBIX PI0B. YacTs 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[eﬂeﬁ

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 ¢ moMoIbio 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. MartepuajbHO-TeXHHMYeCKOe o0ecreyeHne

YHuBepcUTeT pacrnojaraeT MaTepualbHO-TEXHUYECKOM 0a30i, COOTBETCTBYIOLIEH
JEMCTBYIOIMM MTPOTHUBOIIOKAPHBIM MPaBUIaM U HOPMaM M 00ecrieunBarolIeii MpoBeieHUE BCeX
BUJIOB JIUCUUIUIMHAPDHOW W MEXIUCUUIUIMHAPHOW TIOATOTOBKH, MPAKTHYECKOW W Hay4dHO-
UCCIIEIOBATEIbCKON PabOT 00yJarONUXCsl, MPEAYCMOTPEHHBIX YUEOHBIM IITAHOM.

[TomeneHus1, KOTOpBIE MPEACTABIAIOT COO0H yueOHbIE ayIUTOPUH [Tl TPOBEACHUS 3aHATHI
JEKIMOHHOTO THIA, 3aHATHM CEMHHApCKOro (MPakTU4YEeCKOro) THIA, TPYNIOBBIX H
WHAUBUAYaAJIbHBIX KOHCYJIbTALMNA, TEKYIIIETO KOHTPOJISI U MPOMEKYTOYHON aTTECTalllH, a TaKkKe
MIOMEIIEHUS Il CAMOCTOSATENBHOM pabOoThl M MOMEIIEHUS Il XpaHEHUS U NMPO(UITAKTUIECKOTO
obcmykuBaHusl yaeOHOTO 000pynoBaHus. [TomMereHns: yKOMIUIEKTOBaHbI CIICMAT3UPOBAHHON
MeOenbl0 U TEXHUYECKHMMHU CPEICTBAMH OOYUYEHHs, CIyXKAIlUMH JUIs MPEACTaBICHUS yueOHOH
uH(popMaluu 60JIbIION ayIUTOPUH.

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

—CTOJIaMU U CTYJIbSIMY;

— KOMIIBIOTEPHON TEXHUKOW;
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— MEXAHUYECKUMH KAJIbKYJISITOPAMMU;

— CIIeMAITM3UPOBAHHBIM 000PYI0BAHUEM, BKJIIOUAs JEMOHCTPAIIMOHHOE 000pYI0BaHUE.

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

OO0yyarmumMcs MpeaoCTaBIseTcss JOCTyn (B TOM 4YHCIE YAAJICHHBIH) K pecypcam
WH(OPMAIIMOHHO-TEIIECKOMMYHUKAITMOHHON ceTH «VHTepHeT», ANEeKTPOHHBIM pecypcam (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
pacnpocTpaHsiemMoe

OnepanHoHHbIE CHCTEMbI:
Microsoft Imagine (Windows Client, | 3apy6exHoe JIMLEH3UOHHOE
Server)
BpaysepsbI:
Slunexc.Bpaysep OTEUYECTBEHHOE CBOOOJIHO pacrpocTpaHsIeMoe
Google Chrome 3apy0exHOoe CBOOOJIHO pacrpocTpaHsIeMoe
Od¢ucHble NIPUIOKEHHU:
Microsoft Imagine (Visio, OneNote) | 3apyOexHoe JIMLIEH3MOHHOE
TeXstudio 3apy0exHOe CcBOOOJTHO PACIIPOCTPAHIEMOE
Adobe Acrobat Reader 3apy0exHoe cBOOOJTHO PACIIPOCTPAHSIEMOE
IMporpammHoe obecneveHue sl IVIAHNPOBAHHUS M YUeTa BpeMeHH:
Toggle app | sapy6exHoe | cBOGOIHO pacnpocTpansieMoe
CucTeMBbl YIPaBJIeHHs] TPOEKTAMM:
Microsoft Imagine (Project) | sapyGesxHoe | muuensmonHoe
CucTeMbl ynpaBJieHusi 6a3aMH TaHHBIX:
Microsoft Imagine (SQL Server) | sapy6exmoe | nuuensmonnoe
Cucremsbl pe3epBHoro konuposanmns (backup):
Acronis Backup Advanced for 3apyOexHoe JULEH3UOHHOE
HyperV
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CnpaBo4HO-NIPABOBbIE CHCTEMbI:

Koncynprantllmtoc: cipaBo4HO- OTEUYECTBEHHOE JIMLIEH3UOHHOE

paBoBasi CHCTEMA

CpencTsa aHTHBMPYCHO# 3aUIATHI:

Kaspersky Endpoint Security mst OTCUYECTBCHHOE JIUIICH3UOHHOE

ousneca CrammapTHeIid RuUssian

Edition

Cpensl pa3padoTku:

Visual Studio Code 3apyOexHOe cBOOOJTHO PACTIPOCTPAHIEMOE
Bash (Unix shell) 3apy0exHOe CcBOOOJTHO PACIIPOCTPAHIEMOE
Anaconda 3apy0eKHOe CBOOOJTHO pacrpocTpaHsIeMoe
Robotic Operating System 3apy0exHOe CcBOOO/THO PACTIPOCTPAHSIEMOE
CopelliaSim 3apyOexHOe CBOOOJIHO pacrpocTpaHsIeMoe
Google Colaboratory 3apyOexKHOe cBOOOJTHO PACTIPOCTPAHIEMOE
ITakeThbl NPOrpaMMHBIX CPeICTB U OHOJIHOTEK:

AutoPsy 3apy0eKHOE CBOOOJTHO pacIpoCTpaHsIeMOoe
Interactive Disassembler (IDA) 3apy0exHOe CcBOOOJTHO PACTIPOCTPAHSIEMOE
Cucrembl ynpasjieHusi onéanorpaguyeckoii uHpopManmeii:

Zotero | 3apyOeKHOE | CBOOOIHO pacIpOCTpaHsIEMOe
CepBHCBHI U CJIYKOBbI:

Bind 3apy0exHOe CcBOOOJTHO PACIIPOCTPAHIEMOE
Docker 3apyOeKHOE CBOOOIHO PacCIpOCTpaHsIEMOe

7. MeroanyecKue v OlleHOYHbIe MATEPHAJIbI
MeToan4yeckue yKazaHHus I 00y4aOUIUXCS 110 OCBOCHUIO TUCHHILIMHBI (MOYJIs1)

B nponecce uzydenus aucuuIinHbl (Moayns) «BpeMeHHbIe psiibl» B paMKaxX TEKYIIEro
KOHTPOJISl YCIIEBAEMOCTH MCHOJIb3YIOTCS TaKue BUIBI YUeOHOH paboThl, KaK JIEKIIUH, CEMUHAPBI,
JIOMAIITHUE 3aJ[aHMsl, TECThI, a TAKXKE PA3JIMYHBIE BUJIbI CAMOCTOSTEIbHON pabOoThl 00yJaromuxcs
110 33/IaHUIO NPEToAaBaTelIsl, HalPaBJIeHHbIE HA Pa3BUTHE HAaBBIKOB MPO(ECCUOHANBHOI JTEKCUKH,
3aKperyieHNe MPaKTUYECKUX MPo(hecCHnoHaNbHBIX KOMIETEHIIUN, TOOIIPEHNEe NHUIINATHB.

Jlexyus — cuUCTEeMaTHYeCcKoe, IOCJIEI0BATEIbHOE, MOHOJOTHUYECKOE  M3JI0KEHHUE
nperno/iaBaTeseM yueOHOTo MaTepuraa, Kak paBuilo, TEOPETHYECKOTO XapaKTepa.

B mponecce nekuuii peKOMEHIyeTCsl BECTH KOHCIEKT JIEKIMH: KpaTKO M CXEMaTH4YHO
(UKCUPOBATh OCHOBHBIC WIEH, BHIBOJBI M OOOOIICHUS JIEKIMW; BBIIENATH BaXXHBIE MBICIH,
KJIIOYEBbIE CJIOBa M TepMUHBL. Heo0X0aMMO OTMETUTH BONPOCH MM MaTepUaibl, KOTOpPbIE
BBI3BIBAIOT 3aTPYTHEHHS, U TOTBITATECS HAWTH OTBETHI B PEKOMEHIOBaHHOU ynTepatype. Ecimu
pa3o0paThCsi B MaTepuaine He YAaercs, ClieAyeT cOpMYIMpPOBaTh BONPOC M 3a7aThb €ro
MPETO/IaBaTeI0 Ha KOHCYJIBTAIIMH WA BO BPEMSI CEMHUHAPCKOTO (TIPAaKTUYECKOTO) 3aHSTHSL.

Cemunap — 310 Qopma y4yeOHON NEATENBHOCTH, MPOBOIMMAsl B Y4eOHOM 3aBEeIECHUU O]
PYKOBOJICTBOM TIPETOJiaBaTelisi, TJ€ CTYACHTHl AaKTUBHO YYacTBYIOT B OOCYXKICHHSX,
MPAKTUYECKHX 3aJaHMsIX U APYrux (popmax B3aMMOACHCTBHSL.

Jlnst ycnentHo# MOATOTOBKH K CEMHUHAPY PEKOMEHIYETCS 3apaHee 03HAKOMHUTHCS C TEMOM
3aHATHSI ¥ OCHOBHBIMH MaTepuajaMH, 4TOObI MMETh BO3MOXKHOCTH AaKTHBHO Y4YacTBOBaTh B
ob6cyxaeHnu. Takke MoJIe3HO MOATOTOBUTH BOIPOCHI M UEH NJIsi OOCYKICHHUSI, YTO TTIOMOXKET
r1y0Ke TIOHATH MaTepual U MPOIEMOHCTPUPOBATH 3aHHTEPECOBAHHOCTb.

Jlomawnee 3a0anue — HabOPp 3a/1a4 1O TEMaM HEJICIIH.

HpI/I pa60Te Had AOoMalllHUMHU 3aJaHUSIMHW BaXHO BHHUMATCIIBHO O3HAKOMUTLBCI C
TpeOOBAaHUSAMHU U CPOKAaMH BBIMOJTHCHHs. PeKoMeHyeTcss pa30MBaTh 3aJaHHs HA JTarbl, 9YTOOBI
n30exarh MEPerpy3kd W Iydllie yCBOUTh Marepuall. Vcronb30BaTh pa3ivYHbIE UCTOYHUKHU
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nH(opMaIuu, BKIIOYasi Y4eOHUKU U OHJIAMH-PECYPCHI, IJIs 00Jiee TIIyOOKOTO TOHMMaHUS TEMBI.

Tecm — ocobas ¢opma mpoBepku 3HaHHWH. [IpOBOIWTCS MOCIIE OCBOCHHS OIHOW WIH
HECKOJIbKUX TEM M CBHUJICTEIbCTBYET O KaueCTBE MOHUMAHUS OCHOBHBIX MOHSATHH H3y4aeMoOro
Marcpurajia. TecToBbIC 3aaHusl COCTABJICHBI K KIIFOYCBBIM ITIOHATHUAM, OCHOBHBIM pasjaciiaM,
Ba)XHBIM TEPMHUHOJIOTHYECCKUM KaTCTOPHSIM H3y4aeMOi TUCIUTUTHHBI (MOYJIS).

J1st MOArOTOBKHU K T€CTy HEOOXOAMMO 3HATh TEPMUHOJOTUYECKHUM anmapaTr JTUCHUILTAHBI
(MOTyJ1sT), HOHMMATh CMBICIT HAYYHBIX KATETOPUI M YMETh UX UCIOJIb30BATh B MPOPECCHOHATBLHOM
JICKCHKEC. BJIaI[CHI/Ie HOHATUHNHBIM arraparom, BKJIIIOUYEHHBIM B TECTOBBIC 3adaHus, IIO3BOJIACT
IperoaaBaTero  ObBICTPO  MPOBEPUTh  yPOBEHb  IMOHMMAHHS  CTYACHTAMH  BaKHBIX
METOI0JIOTUYCCKUX KATETOPHIA.

bonycuvie 6annvt — 3T0 OLIEHKH, KOTOpBIE CTYIEHTHI MOTYT IOJIYYUTh 33 BBIIOJHEHHE
JOITOJIHUTECIIbHBIX 3aﬂaHHﬁ.

@®opmar OOHYCHBIX Oa/UIOB I03BOJIAET CTYJCHTaM YIYYIIUTh OOIIYI0 OLEHKY IO
JUCLUIUIMHE (MOAYJII0) U CTUMYJIMPYET YIIIyOJIEHHOE U3yYeHHE MaTepuara.

Camocmosmenvnaa paboma — paboTa CTYIEHTOB, HaIpaBlCHHAs Ha YyriyOJeHHOe
U3y4eHHE OTICIBHBIX TEM M BOIPOCOB YIEOHOW JUCIUTUTMHBI (MOIYIIS).

B nporuecce camocTosTensHON paboThl CTYAECHTHI B3aUMOJIEHCTBYIOT C PEKOMEHI0BAHHBIMU
MaTepHrajaMH NP MUHUMAIFHOM YYaCTHHU MPEToiaBaTels. 3aa4uu CTyIeHTa BKIIOYAIOT paboTy
C KOHCIEKTaMH JeKIMui (06paboTka TeKkcTa), HOBTOPHOE U3ydeHHE YUeOHBIX MaTEepUalioB IJIAHOB
¥ TE3MCOB OTBETOB, U3YUEHHUE JOMOJHUTEIBHBIX TEM, BHIIIOJHEHNE YI€OHO-UCCIIECAOBATEIBCKUX
3alaHUM U Ipyroe.

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

Kpurepun nosy4eHusi ypoBHs ¥ OLCHHBAHUsS C()OPMHUPOBAHHOCTH KOMIICTCHIHMI 11O
AUCHHILIMHE (MOay./110) «BpeMeHHBIE pAABI»

OrneHuBaHue ypOBHsI y4EOHBIX JTOCTHMKEHUH OOy4aroIMXCs MO JUCHUIUIMHE (MOJYJIIO)
OCYIIECTBIISETCSA B BUJIE TEKYIErO KOHTPOJIS YCIIEBAEMOCTH M IIPOMEKYTOYHOU aTTECTALAH.

IIpoMeskyTouHasi aTTecTanMs IO JUCUUIUIMHE (MOJYJIO) OCYIIECTBIsIeTCs B (opme
3auema, IpYU STOM IIPOBOAMUTCS OL[EHKA KOMIETEHUUH, CPOPMUPOBAHHBIX MO TUCIUILINHE.

Jlns oleHMBaHHS TEKYIIETO KOHTPOJS YCHEBAEMOCTH M TMPOMEKYTOUHON aTTecTaluu
UCIIONB3YETCS JIecATUOAIIbHAS IIKalla OLIEHWBAHUSA, KOTOpask COOTHOCUTCS C TPaJAWLMOHHOU
nATUOATUTPHON MIKAJION CIEAYIOIINM 00pa3oMm:

Jecarubannbuas IlaTtubamnbHas Onenka 3a OO0mas xapakTepucTHKA pe3yJibTaTa
OlleHKAa OlleHKA 3ayer 00y4eHMs MO JTMCHUILUINHE (MOIY.TI0)

10 OTanaHO 3auTeHo CTyoeHT TOJMHOCTBIO BJIAQJECET 3HAHHUSIMH,

9 OTIMYHO 3a4TeHo W3TIOKEHHBIMU B paboueil mporpamme, W

8 OTIM4EO 3a49TeHo rIyOOKO OCMBICISIET AMCUUIUIAHY (MOJIYIb).
On CaMOCTOSITEITEHO " JIOTUIECKU
MOCIIEZI0BATENIEHO OTBEYAECT HA BCE BOIPOCHI,
aKIIEHTUPYS BHUMaHHE Ha HAauOOoJIee BaXKHOM.
Vmeer aHaIIM3UPOBATH, CpaBHUBATb,
KJIACCU(UIMPOBATD, 00001maTh,
KOHKPETH3UPOBAaTh M  CHCTEMaTHU3UPOBATh
W3YYCHHBIM MaTepHuall, BBIACIAS KIIOUEBEIC

MOMCHTBI n yCTaHaBJIMBast IIPUIUHHO-

clefcTBeHHbIe CBs3U. YeTko ¢opmynupyert
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JlecaTnboanabHas
OIleHKA

IIaTnéananLuasn
OILICHKA

Onenka 3a
3a4yer

OO0mast xapakTepucTHKA pe3yJibTaTa
00y4YeHusi Mo JUCHUILTUHE (MOIYJIIO)

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

Xoporiio

3auTeHo

Xoporo

3auTeHo

CrynmeHT oOnagaer 3HAHUSMH TIpeaIMeTa
MOYTH B TIOJHOM 0O0OBeMe  paboueit
nmporpaMmMbl U CaMOCTOATCIIBHO, JIOTUYCCKH
MIOCJIE0BATEIbHO M BCECTOPOHHE OTBEYAET
Ha BCE€ BOIIPOCHI, aKLEHTUPYs BHHUMaHHE Ha
HaunboJiee 3HAUYMMBIX MOMeHTax. OH ymeeT
aQHAJTU3UPOBATH, CpaBHUBATH,
KJIACCU(PHUIMPOBATD, 000011aTh,
KOHKPETH3UPOBAaTh U CHUCTEMaTH3HPOBAThH
W3Y4EHHBIA  Marepuasl, BBLACHAS  €r0
KIIFTOUYEBbIC ACIICKThI u yCTaHaBJIMBas
NPUYMHHO-CIICICTBECHHBIE CBSI3U.
DOopMyIUpYyET CBOM OTBETHI, YBEPEHHO
MHTEPIPETUPYET pE3yJbTaThl AHAINU30B U
JIpyTUX HCCIIEIOBAaHUMN, a TaKKe pelaer
CJIOKHBIC CUTYAlMOHHBIC 3aJiadu. CTy,}leHT
XOPOIIO 3HAKOM C METOAAMH HCCIIEIOBaHMS,
HEOOXOIUMBIMHU IJIst MPaKTUYECKOU
JIeSITeIbHOCTH, M yMEeT  CBSI3bIBATh
TEOPETUYECKUE  acleKThl  IpeaMera ¢
MPaKTUYECKUMH 3a[auaMH.

Y 10BIETBOPUTENBHO

3auTeHo

YILOBJICTBOPI/ITG)HLHO

3auTeHo

CryneHT o0yiaaeT 0a30BBIMU 3HAHHUSIMH 10
JUCUUIUIMHE (MOAYII0), HO HCIBITHIBAET
TPYAHOCTH ITPU CaMOCTOATECIIBHBIX OTBETaX U
UCTIONIb3YeT HeTOuHble (OpPMYIUpPOBKH. B
X0Jle OTBETOB OH JIOIyCKaeT OIIHOKH,
Kacatomquecst CyTtd BompocoB. CTymeHT
CHOCOOEH pelarb TOJBKO CaMble IMPOCTHIE
3aJa4yu W BJIaaecT JIMIIb MHWHHUMAJIIbHBIM
HaOOpOM METOJIOB HCCIIEIOBAHUSI.

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.

Hucnunnuza (Moynib) «BpeMeHHbIe psiib» OLIEHUBACTCS CIEIYIONUM 00pa3oM:
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AKTHBHOCTH ‘ Bec ‘ KoanuecTso Onucanne

Hakxonumenvnasn OUEHKa

Homamnue 3aganus | 60% 6 Habop 3amau o Temam Heaenu

Tectbl 3 [IucemenHas paboTa ¢ HAOOPOM 3a/1a4, KOTOPBIE HYXKHO
PEUINTH 32 OrPAHUYCHHOE BpEMsI

Hpome.)fcymouua}l ammecmauun

3auet 40% 1 [TuceMeHHast uu ycTHast paboTa Hall 3aJaHUEM,
HAaIpaBJIeHHBIM Ha TIPOBEPKY HOIYyYESHHBIX 3HAHUH U
HAaBBIKOB I10 JUCIHILTHHE (MOIYITIO)

B pamkax u3ydeHus JUCUUIUIMHBI (MOYJISI) BO3MOXKHO MOJIydeHHe OOHYCHBIX 0aJIoB.

HNToroBasi oueHKa paccCYuTHIBAETCH M0 HAKONMTEIbLHON NMPH YCJIOBHH, €CJIU CPeIHU
0aJ1 cTylaeHTa cocTaBisieT 4 U OoJiee 6aii0B, mo gopmyae: «0,75 X cpenHee 3a TOMaIIHHAC
3aganus + 0,25 X cpenHee 3a TECThI».

Eciu cTyaeHT He BBINOJIHSET YCJIOBHE JIJIsl TOJYy4YeHUs] ONEeHKH M0 HAKOMUTEJIbLHOU
cucTeMe, eMy Heo0X0auMO cIaTh 3a4veT. B n1anHOM ciyyae (opmylia pacyéra UTOroBOii
OlleHKH MO0 Jucuumninte (Moayaw) «Bpemennsie psab»: «0,6 X HakonuTenbHas onenka (0,75
X cpenHee 3a gomarnnue 3aganus + 0,25 X cpeanee 3a Tectsl) + 0,4 X 3auer».

Tekymmii KOHTPOJIb YCIIeBAEeMOCTH 00YYAOIIHUXCSH M0 JMCHHUILINHE (MO1YJII0)
IIpumepHbIe JoOMAlLIHUE 3aJaHUS

Jdomamnee 3axanne: BBenenne B aHaJIM3 BPpEMEHHBIX PSI/JIOB

1. Ompenenute, 4T0 TaKO€ BPEMEHHOM Psil U NPUBEAUTE TPU MPUMEpPA BPEMEHHBIX PsI0B
U3 pa3IMuHbIX 001acTel.

2. OOBsicHHUTE, KAaKUE OCHOBHBIE KOMIIOHEHTHI MOTYT OBITH BBIJICIIEHBI B BDEMEHHBIX PsIax
(TpeH[, Ce30HHOCTb, CiIydaiiHble KoJeOaHus).

3. Ilepeuncnure W KpaTKO ONUIIMTE MHCTPYMEHTBI, MHCIOJb3yeMble JJIs aHaln3a
BPEMEHHBIX PAIOB (HampuMmep, rpaduku, aBTOKOPPEIISLINS).

4. TlpoBenuTe aHaIM3 MPOCTOrO BPEMEHHOTO psAa, MPEICTABICHHOTO B BUJE TAOJHUILIBI
JAHHBIX, C UCIIOJIb30BaHUEM IpapUKOB (HaIpUMeEp, TUHEUHBIN rpaduk).

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

Jomamnee 3axanne: CTaTHCTHYECKHE MOJEJIM TPOrHO3MPOBAHNS BPEMEHHBIX PSA/10B

1. Onumure MOZACIIb 3KCIIOHCHUOUAJIBHOI'O0 CIJIA)KUBAHWUA UW IMPUBCAUTC MNPUMECP eé
MMPUMCHCHUA.

2. PaccMoTpuTe BpeMEHHOH psijI, KOTOPBIH, IO BallleMy MHEHUIO, SIBJISICTCS CTAI[HOHAPHBIM,
U 00BACHUTE, IOYEMY BBl TaK CUHTAETE.

3. OOBsACHUTE pa3HUIy MEXIY CTAlMOHAPHBIMM M HECTAllMOHAPHBIMH BPEMEHHBIMU
psAaamMu, IPUBEAUTE MPUMEPHL.

4, I/ISy‘-II/ITe MCTOABI ACKOMIIO3MIIMU BPEMCHHBIX PAA0OB W BBIIIOJIHUTE ACKOMIIO3UIIHUIO
3aIaHHOTI'O0 BPEMCHHOT'O pAZia Ha TPCHA, CC3OHHOCTb U OCTATKU.

5. Iloctpoiite u npoananuzupyire moaenb ARIMA nns 3a1aHHOrO BpEMEHHOIO psja,
OINUUINTE PE3yJbTaThI.
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Jdomamnee 3aganue: MeToabl MAIIMHHOTO 00y4YeHUSA ISl TAOJUYHBIX JAHHBIX U UX
NPUMEHEeHUs JIS 32/1a4U POTrHO3MPOBAHMS

1. Onpenenure, 4TO TaKOE PETPECCUOHHAS MOJIENb U IIPUBEAUTE IPUMEPHI €€ TPUMEHEHHUS
B [IPOrHO3UPOBAHUH BPEMEHHBIX PSJIOB.

2. Boibepute CIIOXKHBIH BpPEMEHHOW P M NPUMEHUTE METOJ PErpeccud [yis €ro
IIPOrHO3MPOBAHUS, ONUIINTE IPOLECC U PE3YIIBTATHI.

3. CpaBHHTE JBa METOJa MAIIMHHOTO OOy4YeHHs (Hampumep, JTUHEHHYIO PErpeccHio H
CIIy4aifHbIH JIeC) AJIsl MPOTHO3UPOBAHUS BPEMEHHOT'O psAJia: KaKue MPEUMYIEcTBa U HEIOCTaTKH Y
KaXXJIOTO U3 METOJI0B?

4. TlpoBenuTe aHaIW3 OMIMOOK MPOTHO3UPOBAHMS ISl BBIOPAHHOTO BPEMEHHOTO psija,
WCIIOJIBb3Ysl MeTpuKH, Takue kak MSE u MAE.

5. O6CYI[I/IT6, KaK MOXHO YIY4YIIUTb KadC€CTBO IPOIHO3HWPOBAHUA BPCEMCHHLIX PAOOB,
HCIIOJIB3YA MCTOABI MAILIMHHOT'O 06yT-IeHI/I$I, W NPpUBCANUTC ITPUMCPEI ITOAXOJ0B.

IIpumepHbIe 3a1aHUA 1JIS1 TeCTa

Tect 1.

1. Yrto Takoe BpeMeHHOI psaa?

a) HaGop maHHBIX, COOpaHHBIX B OJTHOM MECTE

b) [TocnenoBarensHOCTH HAOIIOIEHUH, COOPAHHBIX 3a ONpPEAETICHHBIA IEPUO BpEMEHU
) Cnyuaitnbie qaHHble 63 OMPENCIICHHON CTPYKTYPhI

d) I'paduk, oTOOpaXKarOIIH TaHHBIC

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

b) Ce30HHOCTH

¢) LHukmugHOCTH

d) CnyuaitHoCTh

3. Kakoii ”HCTPYMEHT ucoJib3yeTes /15l BU3YAJIN3allil BpeMEeHHbIX PAI0B?

a) ['mcrorpamma

b) Jluneinblil rpapuk

¢) KpyroBas auarpamma

d) Toueunslit rpapuk

4. Kakoii MeT0 aHAJIN32 BPEeMEHHBIX PS/IOB NM03BOJIsIeT BHISBUTH ABTOKOPPEJISIUI0?
a) I'padux Tpenga

b) ABtokoppensiironHas ¢pyHkius (ACF)

¢) Jlexommo3unus

d) Mogenmu ARIMA

5. Urto Takoe aBpTOKOppesinus?

a) CBsI3b MKy ABYMS HE3aBUCHMBIMU BPEMEHHBIMH PsIIaMHU

b) CBs13b MeX Ty 3HAYCHUSIMH BPEMEHHOTO psifia M €ro MPEIbIIYIINMA 3HAYCHUSIMHU

¢) CBs3b MEXKIY 3HAYCHUSIMHI BPEMEHHOTO Psi/la 1 BpEMEHHBIMUA METKaMHU

d) Cs3b Mex 1y 3HAUEHUSIMU BPEMEHHOTO Psijia M BHEITHUMHU (DakTOpamu

6. Kakoii u3 ciieayomux MeTo10B NPOrHO3UPOBAHUS SIBJISIETCS MPOCTHIM?

a) ARIMA

b) DKCMIOHEHIIMATLHOE CTJIaXKUBAHUE

¢) Mojenn MammmHHOTO O0yYEeHHS
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d) JlekoMIt03uIIMsi BpEMEHHBIX PSIOB

7. Kakoii u3 ciienyoimux GakTopoB MOXKeT MOBJIUATH HA BLIOOP MeTo1a
NMPOTrHO3MPOBAHUA?

a) JlocTynmHOCTh JIaHHBIX

b) XapakTep BpeMEHHOT0 psija

¢) Llenm nporno3upoBanus

d) Bce BrImenepeyncieHHOE

8. Urto Takoe Ce30HHOCTH B BpeMeHHOM psiay?

a) JlonrocpouHbie U3MEHEHUS

b) [ToBTOpsitOIIECS U3MEHEHUS B ONPEICTICHHBIC TICPUO/IBI

¢) Cnyuaiinbie KoneOaHust

d) OrcyrcTBHE N3MEHEHUI

9. Kakoii u3 ciieAyI0IIUX METOA0B He UCIOJIb3YeTCs IJI AHAJIN32a BPEeMEHHbIX PS/I0B?
a) Perpeccuonnsliii ananus

b) Mozenu BpeMEHHBIX PsIIOB

¢) Knacrepublit ananus

d) dexomro3urus

10. Kakoii mar cjeayer npeAnpuHsTH epel BLIGOPOM MO/Ie/H AJsl IPOrHO3UPOBaAHMS ?
a) CoOpatpb 1aHHbBIE

b) OnpeaenuTs 1eIb TPOrHO3UPOBAHHUS

c¢) [Ipoananu3upoBath BpeMEHHOU psifg

d) Bce BrlenepevncieHHoe

Tect 2.

1. Yto Takoe IKCMOHEHIHATbHOE CIIIaKUBaHue?

a) Mertoz, UCTIONB3YIOIINN CpeiHee 3HaUeHUe

b) MetoJ, KOTOPBIH pUIaeT OONBIIHI BeC MOCIESIHIM HAOTIOACHUIM

¢) Meto/1, KOTOPBIN HE YYUTHIBAET MPEIbITYIIUE 3HAUCHHUS

d) Metoa, UCTIONB3YIOMIUMA TOJTHKO CE30HHBIE KOMITOHEHTHI

2. Kakoii u3 ciieayomux MeTo10B UCIOJIb3YeTCs A/l CTAIIMOHAPHBIX BPEMEHHBIX PAI0B?
a) ARIMA

b) Mozenu nuHeiHo# perpeccuu

¢) DKCMOHEHIIUATBHOE CTTIA)KUBAHHE

d) Monenu st HECTAllMOHAPHBIX PSIIOB

3. Kakoii kputepuii ucnoab3yercsi AJs onpeieieHHs CTAIMOHAPHOCTH BPEeMEHHOT 0
psaa?

a) Hanmmuue tpenaa

b) KoncranTa cpeanero 3Ha4eHHS ¥ TUCTIEPCUHT

¢) Ce3oHHbIE KOTCOAHUS

d) Hanuuue aBTOKOppensuun

4. Kakoii u3 cjieIyomux MeTo/10B JeKOMIO3UIINH BPpeMeHHBIX PS/I0B BKJIIOYAeT B ce0st
OLICHKY TpeHaa?

a) ATUTHBHAS JIEKOMITO3UITUS

b) MyIbTUTIIIMKATUBHAS JIEKOMITO3UIIUS

¢) Mogens ARIMA

d) Monenb 9KCIOHEHITUAIEHOTO CTIaKUBAHUS

5. YTo NpOMCXOIUT C OCTATKAMH MOCJIE IeKOMIO3M LMY BPeMEeHHOro psaa?
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a) OHH CTaHOBSITCS CTAIMOHAPHBIMU
b) OnHu ucuesaroTt

¢) OHH CTaHOBSITCS CE30HHBIMH

d) OH#m ocTaroTCsi HCM3MEHHBIMU

6. Kakoii u3 ciie1yl0IUX MeTO0B He SIBJIAETCS METOA0M IKCIOHEHIIHATIBHOTO
criaakuBanus?

a) [Ipocroe sKcOHEHIMAIBHOE CTIIaKUBaHUE

b) JIBOKHOE KCIIOHEHIIMAIbHOE CTIaKHBAHUE

¢) TpoitHoe 3KCITOHEHITMAIBHOE CTIIaKUBAHUE

d) MynbTUIUTMKATHBHOE CTIIQ)KHBAHKE

7. Kakoii u3 ciie1yl0lUX MeTOA0B M03B0JIsIeT YYUTHIBATH CE30HHOCTH B BPeMEHHbIX
psagax?

a) Mogens ARIMA

b) Moiens 3KCIIOHSHITUAIBHOTO CTIIAKHBAHUS

¢) JexoMno3uIys BpeMEHHBIX PSIOB

d) Jluneiinas perpeccus

8. Kakoii u3 ciie1y0IuX IATOB SIBJIsIETCH MePBbIM NPH MOCTPOESHUU MOJIEJH IS
BPEMEHHOro psiga?

a) Jlekommno3unus

b) [IpoBepka Ha CTaIMOHAPHOCTH

¢) Beibop meTona criiaxuBaHus

d) Coop naHHBIX

9. 4Yrto takoe ACF (aBTOKOppeasimuoHHasi pyHKms)?

a) Metoj criaxxuBaHus

b) MeTo AeKOMITO3UITHH

¢) MeTo/1 OLIEHKH CTallHOHAPHOCTH

d) MeTton, moka3pIBalOIMINN 3aBUCUMOCTh MEXKY 3HAYSHUSIMU BPEMEHHOTO psifia U UX JIaraMu

10. Kakoii u3 cjieyl0IuX MeTO/10B HCNO/Ib3YyeTesl VISl OLIEHKH MapaMeTPOB Mo/Ie/IH
ARIMA?

a) MeTto1 MakCHMaIbHOTO MPaBAONOI00US
b) MeTo1 HaMMEHBIINUX KBAJPATOB

¢) MeTo/1 9KCITOHCHIIMATTLHOTO CTITAKUBAHUS
d) Meton kpocc-Basiuialiuu

Tect 3.

1. Kakoii THnI HeilipOHHON ceTH HanboJiee YACTO UCMOJIb3YeTCs I IPOrHO3UPOBAHUSA
BpPEMEHHBIX pPsAI0B?

a) CBepTOYHasI HEUPOHHAS CETh

b) pekyppeHTHasi HEMpOHHAas CEeTh

C) MOJIHOCBSI3HAsI HEUPOHHAs CETh

d) renepaTHBHO-COCTSI3aTeIbHAS CETh

2. Yro ABAsAETCHA KJII0OYeBOI 0CO0eHHOCTHIO TpaHcopMepoB NpH padoTe ¢ BpeMEeHHbIMH
psaamu?

a) UCII0JIb30BAHUE CBEPTOUYHBIX CIIOEB

b) Mmexanu3M BHUMaHU (attention)

C) pPEKyppEHTHBIE CBSI3U

d) aBTORHKOIEP
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3. Kakoii TepMuH onucbIBaeT UCMOJIb30BaHNE NPEeIBAPUTETbHO 00YUEHHbBIX 00JIbIIINX
s13bIKOBBIX Mojeeil (LLM) B HOBBIX 3a1a4ax?

a) TpancdepHoe oOydyeHne

b) oOyueHue ¢ nmoaKperieHueM

¢) oOydeHue 6e3 yuuTens

d) renepaTuBHOE 00yUeHUE

4. Kakoii u3 cjeIyoimux MeTo/10B Yaie Bcero NpuMeHsieTcs /IJIsl MOBBILIEeHHs Ka4ecTBa
NMPOTHO30B BPEMEHHBIX PSJA0B ¢ MOMOIIbI0O HEHPOHHBIX ceTeil?

a) yBenuueHue nanHbix (data augmentation)

b) pannee npekpanieHue ooydenus (early stopping)

¢) Meroz ri1aBHbIX KOMIIOHEHT (PCA)

d) kmacrepuzarus

5. Kakoii u3 nepeuncjieHHbIX COPeBHOBAHM A MOCBAIIEH MPOTHO3UPOBAHUIO BpeMEHHBIX
psiaoB?

a) imagenet challenge

b) kaggle m5 forecasting challenge

c) coco object detection challenge

d) glue benchmark

6. Kakoii ¢pakTop siBJIsieTcsi BaXKHBIM MPH NPAKTHYECKOM NMPUMEeHEeHUH Mo/IeJieit
NMPOrHO3MPOBAHMUS BPEMEHHBIX PSA/I0B?

a) CKOpOCTh 00Yy4EHHUS MOJIETN

b) HHTEPIPETUPYEMOCTh PE3yIHTATOB

C) KOJTMYECTBO CIIOEB B CETH

d) ucnons3oBanue gpu

7. Urto u3 nepeuncienHoro HE oTHocuTcs k mpeumyiiectsam TpancgopMepoB B
NMPOTrHO3MPOBAHNU BPeMEHHBIX Ps/10B?

a) mapajuiesibHas 00paboTKa TaHHBIX

b) s exTrBHOEC MOIETMPOBAHUE TOITOCPOUHBIX 3aBUCUMOCTEN

C) BBICOKAsI 9YyBCTBUTEIIBHOCTD K TIOPSIKY JTAHHBIX

d) MexaHHU3M BHUMaHHS

8. Kakoii moaxoa mo3poJisier a1anTHPOBATH 00JILIIYIO A3BIKOBYIO MOJe/b MO/
KOHKPETHYI0 32/1a4y NPOrHO3UPOBaHNS BPEeMEHHBIX Ps10B?

a) MOJIHOE TiepeoOydeHrne MOJIeH

b) ToHkas HacTpoiika (fine-tuning)

C) UCTIOJIH30BAHNE TOJIBKO UCXOTHBIX BECOB

d) o6y4eHue c Hyns

9. Kakoii u3 nepevyncjIeHHbIX HHCTPYMEHTOB 4Yallle BCero MCnoJib3yeTcs 1Jisi
NPaKTHYECKOT0 MOCTPOEHUs Mo/ieJiell MPOrHO3MPOBAHMUS BPEMEHHBIX PsiioB?
a) tensorflow

b) opencv

¢) nltk

d) matplotlib

10. Kakoii u3 ¢paxkTopoB HanGo/1ee KPUTHYEH NMPH BHIOOPE MOIeJH VIS PeaTbHOro
NpUMeHEeHHs B IPOrHO3MPOBAHUM BpPeMEeHHbIX PSI0B?

a) KOJIMYECTBO ITapaMeTPOB MOJICITH

b) TOYHOCTH MPOTHO3a U YCTOMYUBOCTH K IIyMY

C) UCTIOJIH30BAHHUE TTOCIICHUX APXUTEKTYP

d) cloKHOCTB peanu3aluu MOJIEIH
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3amanus 1J151 NPOMEKYTOYHOM aTTeCTANMM M0 JUCHHUILIMHE (MOXYJII0)

Ne 3aganue OtBer Komnerenuus
n/n
1. HazoBure 0CHOBHOW MHCTPYMEHT ISl PELICHUS 3a1a91 CTaTUCTUYECKHE YK-6
MPOTHO3UPOBAHMsI BpEMEHHBIX PSOB Ha dTare BBEACHHUA. | MOJEIH/MAIInHHOE
oOydJeHue/HeHpoHH
bI€ CETH
2. HazoBute Mozesb I CTallHOHAPHBIX BPEMEHHBIX PSJIOB, ARIMA OIlK-2
BKJIFOYAIOIIYIO0 aBTOPETPECCHIO U CKOJIB3SIILEE CPEAHEE.
3. HazoBure crnenctBue TOpPUMEHEHHUS  PErPECCHOHHBIX ONTUMH3ALS I1K-3
MoJieJiel JUIsi TIPOTHO3UPOBAHUS BPEMEHHBIX PSAIOB B 3alracos
MPOAYKTOBOW aHAJIUTHKE.
4. HazoBute crnoco0 OyOJUYHOTO  MPEJCTaBIICHUS MIpe3eHTALHSA [1IK-4
pe3yIbTaTOB IIPOTrHO3UPOBAHMS BPEMEHHBIX PSIOB. rpaukos
5. VKaxuTe THIT MOJIEITH SKCIIOHEHIIMAIBHOTO CTIIaKUBAaHM, XO0abT- VK-6
YUUTBIBAIOIIEN TPEH U CE30HHOCTb. Yuurepe/Xonrt-
Buntepc
6. YKaxuTe  METOA  MAIIMHHOTO  OOy4YeHWs I CITy4aiHBIN OIlIK-2
IIPOTHO3UPOBAHUS, OCHOBAaHHBINM HA IEPEBBAX PELICHUM. nec/random forest
7. YKaXuTe METPUKY OLCHKH TOYHOCTH MPOTHO3WPOBAHUS, RMSE [K-3
OCHOBaHHYIO Ha CPEeJHEKBaIPaTUIHON OLIHOKE.
8. Ykaxute popMar oOCYXIEHUS MPAKTUIECKUX BOIPOCOB KpYTJIBIN CTOJ [1K-4
NPUMEHEHUS MOJIeNIel Ha CeMUHapax.
9. HazoButre ™MeTom JEKOMITO3WIIMKM BPEMEHHBIX PSIIOB, STL/ce30oHHO- VK-6
pasAeIsIONM KOMIIOHEHTHl HA TpPEHH, CE30HHOCTh U TPEHA0BAs
OCTATOK. JIEKOMITO3HIIUS
10. Ykaxure momxox K OOy4eHWIO, T/A€  MOJETb TpaHcdepHoe OIIK-2
npeaBapuTeabHO 00yyaeTcss Ha OONBIINX JAHHBIX, a 3aTeM obyu4eHue
JI000yJaeTcs Ha 3a/1a4e.
11. HazoBute TUT MOJIENH, ucrnone3yemoit  anst | VAR/BektopHas I1K-3
IIPOTHO3UPOBAHUSA  CJHOXKHBIX BPEMEHHEBIX PSAOOB € aBToperpeccus
MHOXECTBOM TIePEMEHHBIX.
12. HazoBure METOA BU3yaJIH3aLUuN pe3yIbTaToB rpaduKu [1K-4
JEKOMITO3HUIINU BPEMEHHBIX PSAAOB I Ay IUTOPUU. KOMIIOHEHTOB
13. Ykaxure TUN HEWpOHHOW ceTH, wucnoib3dyeMor st | RNN/pexyppenTHa YK-6
IIPOTHO3UPOBAHUS BPEMEHHBIX psAIOB c | # HEHpOHHAA CeTh
M0CJIEe0BATENLHOCTAMHU.
14. HazoBute mpoOnemy NpakTUYECKOTO0  MPUMEHEHHUS | KOHLENTYaJbHBIN OIIK-2
MoJenei, CBI3aHHYIO ¢ U3MEHEHUEM MAaTTEPHOB JaHHBIX. apeiid
15. VYxkaxute criocod npumenenusi LLM B npornozupoBanuy, TEKCTOBOE IK-3
OCHOBAaHHBI{ Ha T€HEpALMU TEKCTA. HPOrHO3HPOBAHUE
16. VKaXuTe HMHCTPYMEHT Juisi JeMoHcTpauuu pabotsl | Jupyter Notebook [1K-4
TpaHc(pOpMepOoB B MPOrHOZUPOBAHUH.
17. HazoBure ¢Gopmar cOpeBHOBaHUI MO MPOTHO3ZMPOBAHUIO | XaKATOHBI/YEIUICHA YK-6
BpPEMEHHBIX PAJOB, Takux Kak Kaggle. KA
18. VYkaxute METO OILICHKH KauecTBa MOJICIH | BaJIMJAIIHS/KPOCC- OIlK-2
IIPOrHO3UPOBAHUS, OCHOBaHHBIN Ha CpaBHEHUU Balmiauusa

MpEACKa3aHHbIX U (baKTI/I‘{CCKI/IX 3HAYCHUH.
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BKJIFOYAIOIIMNA CpaBHEHUE MOJIENEH.

19. HazoBure pe3ynbraT aHajgu3a BPEMEHHBIX PSIJOB JJIsI BBISIBIIEHUE IK-3
NIPUHSATHS pELICHUI B OM3Hece. TPCHI0B
20. HazoBuTe seMeHT oOTYeTa IO  COPCBHOBAaHHUSAM, | TaOJUI[A METPHUK [K-4
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