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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouass mporpamma mucrurummabl (Monyiisi) «['nmybokoe oOydenme (Deep Learning)»
COCTaBJIEHA B COOTBETCTBHH C (hefepabHBIM rOCy1apCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM
BeIcIIero oOpa3oBaHus — MarucTtparypa mno HampasieHutro 02.04.01 Marematuka u
KOMIIBIOTEPHBIE HaykKH, Npodmis MeToasl UCCIEIOBaHWA B MAIIMHHOM OOydYeHHH,
YTBEP)KJICHHBI TpPUKa3oM MUHUCTEpPCTBA HAyKM U BbIcIiero oOpaszoBaHus Poccuiickoi
Oenepannu Ne 810 ot 23.08.2017 rona.

Nzyuenne mucturmmunbl (Moayns) «['mybokoe oOydenue (Deep Learning)» sBisercs
BaXXHBIM JUIS TOHHUMAaHHUS COBPEMEHHBIX METOJOB HCKYCCTBEHHOI'O HWHTEJIEKTa, KOTOpbIE
MO3BOJISIIOT peIIaTh CIOXKHBIC 33Ja4yM, TaKWe Kak paclo3HaBaHue H300pakeHWid, o0paboTka
€CTECTBEHHOT'O $I3bIKa M aBTOHOMHOE BOXJeHHe. OcBoeHHE TITyOOKOro OOy4YeHHs OTKPHIBAET
BO3MOXHOCTH JIJIsl pa3pabOTKH MHHOBALIMOHHBIX MPUIOKEHUH U TEXHOJIOTUH, CIIOCOOCTBYIOIINX
TpanchopMauy Pa3TUIHBIX OTPACIIEH.

MecTo AMCHMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl
Hacrosimas muciurinHa (MOIyJib) BKJIFOUEHA B YUE€OHBIH IIaH 110 MPOTrpaMMe MOITOTOBKH
maructpatypsl mo HampasieHutro 02.04.01 MaremaTnka U KOMIBIOTEPHBIE HAayKd, MPO(HIb
Mertobl HcciieIoBaHUi B MAIIIMHHOM OOYYCHHH W BXOJUT B 00s13aTEIbHYIO 4acTh biioka 1.
Jucnunnuna (Moaynb) uzydaercs Ha 1 kypce B 1 cemectpe.

e u3y4yeHus TUCHUILUIMHBI (MOIYJIsI): OCBOCHHE METOJOB U QJTOPUTMOB TIyOOKOTO
o0yueHus 1151 pa3pabOTKH U ONTUMH3AINN MOJETIEH, CIIOCOOHBIX AP (EKTUBHO PEIIaTh CIOKHBIC
3a/1a4¥ B 00JIaCTH UCKYCCTBEHHOT'O MHTEJUIEKTA U aHAJIN3a JaHHBIX.

3agauu u3y4yeHust JMCUUILIHHBI (MOAYJISA):

— OCBOMTb OCHOBHBIE IPUHIMIIBI U pa3HOOOpa3HbIe apXUTEKTYphl HEHPOHHBIX CETeH,
BKJIIOYAsl X TUIIBI M COBPEMEHHbIE TEH/ICHIIUHY;

— HAY4UThCS MOAOMPATh AITOPUTMBI O0YUEHHUSI, OITUMU3UPOBATh MOJIENIU U IPUMEHSATh
METO/BI ISl TPEIOTBPAILIEHUS TepeoOydeHus;

— Ppa3BUTh CIIOCOOHOCTb 00palaThIBaTh JaHHBIE, IMPOBOAUTH JKCIEPUMEHTHI U
CpaBHHUBATh pa3IMYHbIE MOAXO0/bI K 00yUEHHIO CeTel;

— NpPUOOPECTH YMEHME OLIEHHMBaTh KAaueCTBO MOJIENIEH C MCIIOJIb30BAaHHUEM METPUK U
MHTEPIPETUPOBATH UX BBIBOBI B PEAJIBHBIX MPUIIOKEHUSX;

— OBJaJeThb HaBblKaMHU MporpamMMupoBaHus Ha Python, paboTsl c ¢peliMBopkamu
IITyOOKOro 00y4eHUs U OTCISKUBAHNS HOBEHIIIMX UCCIIEIOBAaHUH B 00JIaCTH.

B pe3yabTare 0CBOCHUSI AUCHHMILIMHBI (MOAYJIs1) 00y4AIOUIUIICS 10JI2KEeH
3Hamy:

— KOHLEMIINIO HEHPOHHBIX CETEH U UX apXUTEKTYPHI;

— OCHOBHBIE aJITOPUTMbI 00yUeHMs (TPaAUEeHTHBIN CITYCK, 00paTHOE PacpOCTPaHEHUE
OIINOKN);

— pa3JIMYHbIE THIBI HEHPOHHBIX ceTel (ITOJHOCBA3HbBIE, CBEPTOUYHBIC, PEKYPPEHTHBIE,
U T.1.);

— paznuvHble PpeMBOpKU U OMOMMOTEKH miisi riayookoro oOydenus (TensorFlow,
PyTorch, Keras u ap.);

— METOJBI PerysIpu3aiii U ontTuMu3anuu moaenei (dropout, batch normalization u
7p.);
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— obnactu  mpuMeHeHHsi TayOokoro oOydeHus (oOpaboTka  W300paKCHHIH,
€CTECTBEHHBIH S3bIK, PEKOMEHIAINH U Ap.);

— COBPEMEHHbIE TOJIXO0/IbI U TPEHIbI B UCCIIEOBAHUIX TNIyOOKOT0 00y4YeHUS,

— METPHKH JIJIs OIEHKH KauyecTBa MoJieei (accuracy, precision, recall, F1-score u nip.);

— MPUHIUIBI KPOCC-BATTUIANNN U €€ IPUMEHECHHE.

ymembw:

— pa3pabaTbIBaTh APXUTEKTYPBI HEHPOHHBIX CETEH JUIS PEIICHUs KOHKPETHBIX 3a/1a4,

— noAdupaTh U HaCTPaUBaTh THIIEpIIAPAMETPHI MOJIETICH;

— TMOJITOTaBJIMBATH U 00padaThIBaTh TaHHBIC ISl 00y4YeHHs Moaenei (mpenoopaboTka,
ayrMeHTalus U JIp.);

— MPOBOJUTH IKCIICPUMEHTHI U CPABHUBATH PE3YJbTAThI PA3IMUHBIX TIOIX0JIOB;

— HMHTEPIPETUPOBATH BHIBOJIBI MOJCIH U BU3YAIIU3UPOBATH PE3YJIbTATHI.

enademp:

— HaBBIKaMH PabOThI ¢ OOIBIIMMU 00BEMAMH TAHHBIX U UX XPaHEHUS,

— HaBBIKAMHM TporpammupoBanus Ha Python u ucnonb3oBanus OuOIMOTEK AJs
r1y0OKOro oOyueHus;

— HaBbIKaMU palbOTHI ¢ PpeMBOpPKaMU IIyOOKOro oOyueHus (00yueHue, Bauaaus u
TECTUPOBAHUE MOJIETIEH);

— HaBBIKAMH CcamMoOOpa3oBaHUs (CICAUTh 3a HOBBIMH HCCIICJIOBAaHUSAMH U
TeHACHIUSIMH B 06macTu deep learning).
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs
Komnerenmnun, Qopmupyembie B pe3yiabTaTe OCBOCHHS JUCHUIUIMHBI (MOIYJsS) TIpU
MPOBEJICHUH YUCOHBIX 3aHATHI B (hOpME KOHTAKTHOW pabOTHI 00YJAFOIIUXCS C TIEAArOTHICCKUMU
paboTHUKaMu YHUBEpCUTETa U B (popMe CaMOCTOSTENEHONU PabOThI 00yUarOIIUXCA:

KoMmnerenuus Conep:xanue HuaukaTop [lepevyeHb NJIAHUPYEMBIX
KOMIIETEHIHH KOMIIETeHIHH pe3yJbTaTOB 00y4eHHs MO0
AUCUUIINHE (MOIYJIIO0)
OIIK-2. CnocobeH co31aBath U OIIK-2.1. 3HaeT OCHOBHBIE
HCCJICIOBATh HOBBIC MaTeMaTH4YECKHE MOJICIU U
MaTeMaTHYCCKHUEe MOJICIIU B METOJIbl, HCIIOJIb3YeMBbIC B

CCTCCTBCHHEIX HayKax, €CTECTBEHHBIX HayKaX, BKJIIOYas

COBCPUICHCTBOBATHL U
CTaTUCTUYCCKOC MOACIIUPOBAHUC,

pa3pabaThiBaTh KOHIICIIINHY,
mudhepeHIanbHbIC YPaBHEHUS

1 YHUCJICHHBIC METOAbI, 4 TaAK¥XKE

TCOpPHUU U METObI

COBPCMCHHBIC IMOAXOAbI K
HCCJIICJOBAHUIO U aHAJIN3Y
JaHHBIX

OIIK-2.2. VYmeer pa3pabaTeiBaTh U
alanTUPOBaTh MaTEMAaTHUECKHE
MOJICJIH JJIsl PEIICHUS
KOHKPETHBIX IPOOJIEM B
€CTECTBEHHBIX HayKax,
IPOBOJIUTH UX AHAJIH3 U
BEpUPHKALINIO, & TAKIKE
MHTEPIIPETHPOBATH MOJyYCHHBIC
pe3yNbTaThl B KOHTEKCTE
HayYHBIX UCCIICIOBAaHHI

OIIK-2.3. HNmeer npakTH4eCKUi ONBIT
CO3JIaHMS U UCCIIETOBAHHS
MaTeMaTHYECKUX MOJIEeH B
paMKax Hay4HBIX MPOEKTOB UJIH
UCCIIeIOBaHUM, BKJIIOYasl ydacTue
B MyOJIUKaIUAX, KOH(epeHIusIxX
WK KOJUTabopanusx, rae Oblutu
pa3paboTaHbl U aPOOUPOBAHBI
HOBBIE KOHIETIINU ¥ METOIBI

[IK-2. Cnoco0eH MaTeMaTHYECKU IIK-2.1. 3HAaEeT OCHOBHBIE METOJIBI U
KOPPCKTHO CTaBUTh MOAXOABI K MATEMATUYECKOMY
€CTECTBCHHOHAYYHBIC MOJICITHPOBAHHIO, @ TAKIKE

TPHIITAZHBIC 3a/1aH TEOPETUIECKHE OCHOBBI

€CTECTBEHHBIX U IPUKJIATHBIX
HayK, HE0OXOIUMBIE IS
KOPPEKTHON (OPMYITUPOBKHU

3a71a4
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[K-2.2.

YMeer aHanu3upoBaTh
MPAKTUYECKHE CUTYAIUU U
(hopMyIIHpoOBaTh Ha UX OCHOBE
MaTeMaTHYeCKHue MOJEIIH,
BKJItOUasi BEIOOP aJieKBAaTHBIX
METOJIOB pEIICHUS U
(hopMyIIMPOBKY YCIIOBUH 3a71aun

[1K-2.3.

Hmeer npakTH4ecKuil ONbIT B
pa3paboTKe U pelcHuH
MaTeMaTHYECKHX 3a]a4 B paMKax
IIPOEKTOB WJIM HAyYHBIX
HCCICIOBAHUMN, I'Jic ObLIN
YCHEMIHO MTOCTaBJIEHBI U PELICHBI
€CTECTBEHHOHAYYHBIE U
NPUKJIAAHBIC 3a/1a41
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3. TemaTu4yeckuii mjian

Ne TpynoemkocTh, akageMH4YeCKUe Yachl
n/m Ounas ¢hopma
HanmenoBanue TKY
AynuTopHasi pabora .
pasiea AHCIHILTHHb! Jexuun CeMuHapsbl CamocrosnTe (rexymuii
(Mozyst) (mpaktnyec | Konrpoun JbHAs HOHTRAIL
ycIeBaeMOoCTH)
KHe padoTa
3aHSATHA)

1 Teopernueckue 0CHOBBI 10 5 14 Jomamraue
IyO0OKOTO 00Y4YeHUS U 3a/laHms,
WHCTPYMEHTBI TecTbl
pa3paboTku

2 ApPXUTEKTYPHBI 10 5 14 Jomarmaue
rITyOOKOro 00ydeHHs 3aJlaHus,

JUIsl aHaJIn3a Tectsl,
M300pakeHU! TBopueckoe
3aJjaHne

3 Heifiponnsie monenn 10 5 14 Jomamrane
00paboTku 3a/1aHus,
€CTECTBEHHOIO S3bIKA Tectnl

4 PexoMenmarenbHbIe 4 2 13 JloMarrHaue
CHCTEMBI 3aJaHusl,

Tectnl

5 O6paboTka 3ByKa 4 3 13 Jomamrane
3aJaHusl,
Tectnl

6 I'enepaTtuBHBIE MOIETTH 11 5 14 Jomamrane
u rpadoBbie 3aJ1aHus,
HEUPOHHBIE CETH Tectbl

7 MynsTUMOJANTEHBIE U 11 5 14 JloMarraue
MPUKIIAIHBIE MOJICITH 3ajaHusl,
IyOOKOTO O0Y4YEeHHS TBopueckoe

3aJjaHne
Ik3amen 4
Hmozo: 60 30 4 96
Oovem oucuyunaunvl (Mooyns) 190
(6 ax. u.)
Oovem Oucyunaunvl (M0o0yas) 5
(6 3au. eo.)
4. CopepxxaHue JUCHUILIHHBI (MOTYJIs)
Nen/m HanMeHoBaHue pa3aesa 1M CUMILUINHBI Conep:xanue TUCHUIUTHHBI (MOYJIs1) IO TeMaM

(MomxyJin)

Teopernueckue 0CHOBBI INIyOOKOI0

00y4YeHHs1 1 HHCTPYMEHTHI Pa3paboTKH

00paTHOTO PacIPOCTPAHEHUS ONTHOKH.

HelpoceTeBbIx Mojienei B PyTorch.

Beenenue B rirybokoe o0ydeHHE: apXUTEKTYPbl HEHPOHHBIX
ceTell, perynspusalys, METOIbl ONTUMH3ALNHA U aJTOPUTM

Onepaunﬂ CBépTKI/I U HOPaKTUYCCKUEC OCHOBLI pa3pa60TI<H
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ApPXUTEKTYpBI TITYOOKOTO 00yUYCHHUS JIIIsS
aHaM3a U300paskeHUH

CBepTodHbIC HEHPOHHBIE CETH IS KOMITBIOTEPHOTO 3PCHHMS.
Meronpl  cerMeHTalMM  M300paKCHWH,  TUCTHIUIALUS
MozAellel W  TpakTWdeckas pabora ¢ 3agadaMu
KOMITBIOTEPHOTO 3PEHUSL.

MeToapl IeTeKIIUH OOBEKTOB.

Heiiponnsie Mogenu 00pabOTKH
€CTECTBCHHOTO SI3bIKa

Bektopaple  mpemcraBieHus — cioB,  Word2vec |
PEKYPPEHTHBIC HEUPOHHBIE CETH.

Toxenm3arnmst Tekcra u apxutektypa Transformer: BERT,
GPT, Mixture-of-Experts u mapamerpudecku 3¢ dekTuBHast
ajanrtamnus MOJenei.

Jooby4enre u mpuMeHeHHe OOIBIINX S3BIKOBBIX MOJIEIEH:
Hugging Face u metonsl LoRA.

PeKOMeHI[aTGHI)HI)IC CHCTCMBI

Beenenue B PCKOMCHAATCIIbHBIC CUCTECMBI.

O06paboTka 3ByKa

HeiipocereBrsie Mogenu 00paOOTKH 3ByKa U PEUH.

I'enepaTuBHBIE MOJETH U Tpad)OBBIE
HEHPOHHBIE CETH

Vision Transformer, coctsizaTebHbIe TeHEPATHBHBIC CETH U
BapUAlMOHHbIC aBTOIHKOICPHI;

reHEepaTHBHOE MO/ICITHPOBAHHE.

I'padossie Heliponnsle cetr, PyTorch Geometric.

MynbTHMOJaTbHBIE W TPUKIIATHBIE MOIEITH
IIyOOKOTO O0yYEeHHS

Mynetumonansasle  momenu: CLIP u  coBpeMeHHbIE
MOJXO/BI K aHAJHU3Y BU3YAJIbHBIX TaHHBIX.

Juddysuonnsle Moaenw W NPHUKIAIAHBIE CICHAPUU
rIyOoKoro O0OydeHus; MPakTUKyM To Iuh(y3nOHHOMY
MOJIETIUPOBAHUIO.

WnTterpanys npukiIagHbIX MOZETeH TITy00Koro 00y4yeHusl.
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VYHuBepcUTET  pacnojaraeT IOJHBIM  HA0OpPOM  JIMIEH3HMOHHOTO M CBOOOJHO
pacrpoCTpaHseMOro MPOrPpaMMHOTO OOECIEYeHHs, BKJIIOYAas MPOAYKTHl OTEYECTBEHHOTO
IIPOU3BOACTBA.

Kaxnplii CcTyqeHT B TEYEHHWE BCEro IepHoAa OOydeHHUs NOJIy4aeT HHIWBUAYaTbHBINA
HEOTPAHMUYEHHBIM  JOCTYN K  DJICKTPOHHO-OMONMOTEYHON  CcHCTEeME M 3JICKTPOHHOM
MH()OPMAIIMOHHO-00pa30BaTENFHON Cpelie YHHBEPCUTETa. OJTH CHUCTEMBl IPEIOCTABISIOT
BO3MOXKHOCTbH JIOCTYIIA K pecypcaM 3 JII000i TOYKH, TAe eCTh NOAKIYeHHe K ceTu VHTepHerT,
KaK Ha TEpPPUTOPUHU YHUBEPCUTETA, TAK U 32 €r0 MpeIesaMHy.

Crynentam o0ecriedeH yJaJIeHHBIH JOCTYIl K COBPEMEHHBIM MPO(pEeCcCHOHATBHBIM 0azaM
JAHHBIX ¥ UH()OPMAIIOHHBIM CIIPABOYHBIM CHCTEMaM.

OcHnognas numepamypa:

1. Huxonenko C., Kangypun A., Apxanrenbckas E. ['mybokoe odyuenne. — M3maTenbekmii
nom Iutep, 2020 https://znanium.ru/catalog/document?id=378630.

2. llonne ®pancya "['mybokoe obyuenue Ha Python" - Ilpaktuueckoe mocobue, 2023
https://znanium.ru/catalog/document?id=437162.

Jononnumensnan numepamypa:

1. T'yadennoy, S. I'mybokoe oOyueHue : mpakTudeckoe pykooactso / f. I'yndennoy, U.
benmxuo, A. Kypeusuis ; niep. ¢ anr. A. A. CiiuHkuHa. - 2-€ u3., uctp. - Mocksa : JIMK Ilpecc,
2018. - 654 c. - ISBN 978-5-97060-618-6. - Tekcr : omekrponnsii. - URL:
https://znanium.ru/catalog/product/2155889.

6. MartepuajbHO-TeXHHYECKOe o0ecredeHne

YHuBepcUTET pacmojaraeT MaTepualbHO-TEXHUUYECKON 0a30i, COOTBETCTBYIOIIEH
JENCTBYIONIMM MPOTUBOIOKAPHBIM MIPAaBUJIAaM U HOpMaM U OOeCTeunBarolieil MpoBeIeHNE BCEX
BUJIOB JIUCHUIUIMHAPHOW W MEXAUCUUIUIMHAPHOW TIOATOTOBKH, MPAKTHYECKOW W Hay4dHO-
HCCIIEIOBATENBCKOM paboT 00ydaromuxcsl, MPeayCMOTPEHHBIX YI€OHBIM MJIAHOM.

[TomenieHus1, KOTOpBIE MIPEACTABISAIOT COO0H yueOHbIe ayIUTOPUH JTsl TPOBEACHUS 3aHATHI
JCKIIMOHHOTO THIIA, 3aHATHH CEMUHAPCKOTO (MPaKTUYECKOr0) THIIA, TPYIIOBBIX U
WHIMBUIYATbHBIX KOHCYJIbTAIMMA, TEKYIIIETO KOHTPOJISI U MIPOMEKYTOYHON aTTECTAINH, a TaKkKe
MTOMEIIEHUS JUISI CAMOCTOSITEITLHOW pa0OThI M IOMEIICHUS JJII XPAHCHUS B TIPOPUITAKTHISCKOTO
obcimyxuBaHusl yueOHOTO 000pynoBaHus. [ToMereHns: yKOMIUIEKTOBaHbI CIICIUAT3UPOBAHHON
MeOENbI0 U TEXHUYECKHUMH CPEICTBAMHU OOY4YEHHS, CIYXKAIlUMHU 7Sl TMpeACcTaBleHUsl ydeOHOI
uHpopManuu OOJIBIION ayTUTOPHH.

W3ydeHne AUCHUILTUHBI (MOTYJIsl) 0OECTIeunBaeTCs B yUeOHBIX ayAUTOPHIX, OCHAIIICHHBIX

— CTOJIaMU U CTYIIbSIMH,

— KOMITBIOTEPHOU TEXHUKOM;

— MEXaHHYECKUMHU KAJTbKYJIATOPAMU;

— CTIeNMAM3UPOBAHHBIM 000PYAOBaHUEM, BKITIOUAsl JEMOHCTPAIMOHHOE 000pyI0OBaHHUE.

[TomerieHus U1 CAMOCTOATEIBHOM paOOTHI 00YJAIOIIMXCS, B TOM YHCIIE TPUCIIOCOOTICHHBIE
JUTSL WCTIONh30BaHMsI MHBAIUIAMH M JIMIAMU C OTPAHMYEHHBIMA BO3MOXXHOCTSMH 3J0POBBSI,
OCHAIIEHBI KOMIBIOTEPHONW TEXHUKOH C BO3MOXXHOCTBIO MOIKITIOYCHHS K ceTH «MHTepHEeT» |
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https://znanium.ru/catalog/document?id=378630
https://znanium.ru/catalog/document?id=437162
https://znanium.ru/catalog/product/2155889

obecrieueHHeM  JOCTyNa B JJICKTPOHHYIO  HHGOPMAIIMOHHO-00pa30BaTEIbHYIO

cpeny
YHusepcurera.

OOyuarmumcsi MpeaocTaBiIsieTcss JOCTyn (B TOM 4YHCIE YAAJCHHBIM) K pecypcam
WH(OPMAIIMOHHO-TEIIEKOMMYHUKAITMOHHON ceTH «HTepHeT», JIeKTPOHHBIM pecypcaMm (B TOM

YHCJI€ ANEKTPOHHBIM OMOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM MpO(ecCHOHATBHBIM 0a3aM

JaHHBIX 1 I/IH(bOpMaI_[I/IOHHBIM CIIpaBOYHbIM CI/ICTCMaM)I

Ne HaumeHoBaHue MopTaia Ccbuika
(u3nanms, Kypca, 10KyMeHTa)

1. Hayunas snextponnas 6ubnuoreka elibrary.ru https://elibrary.ru/defaultx.asp
oubimorexa

2. | baza mannbix as I T-crienuanincTon https://habr.com

3. | basa nannbix ScienceDirect https://www.sciencedirect.com

4. | OdunuansHbli calT MUHUCTEPCTBA HAYKU H https://minobrnauki.gov.ru/
BBICIIIEro oOpa3oBanus Poccutickoit denepariu

5. | ®enepanbusiii mopran «Poccuiickoe oopasoBanue» | https://www.edu.ru/

6. | Mudopmanunonnas cucrema "Exnnoe okHo goctymna | http://window.edu.ru/
K 00pa3oBaTelbHBIM pecypcam”

7. | Enunas xosmnekuus nudpoBsix odpaszoBatenbhbix | http://school-collection.edu.ru/
pecypcos

8. | ®enepanbHblii IEHTP HHYOPMALTUOHHO - http://fcior.edu.ru/
00pa3oBaTebHBIX PECYPCOB

[lepeuenr WHDOPMAIMOHHBIX TEXHOJOTHH, WCIOIB3YEMBIX TIPH  OCYIIECTBICHHH
00pa3zoBaTeNbHOIO MpoIiecca 1Mo AUCIUIUIMHE (MOIYJII0), B TOM YUCIIE KOMIUIEKT JUIIEH3MOHHOTO
MpOrpaMMHOTO  OO€clieueHus, COBpEeMEHHble mpodeccuoHadbHble 0a3bl  JaHHBIX WU
MH(OPMaIMOHHBIE CIIPABOYHBIE CUCTEMBI:

HaumenoBanmne 110 IIpoussoacTeo JInuen3nonHoe / cB00OIHO

pacnpocrpansieMoe

OnepanyoHHbIe CHCTEMBbI:
Microsoft Imagine (Windows Client, | 3apy6exHoe JIMILEH3UOHHOE
Server)
Bpay3zepsbI:
Sunexc.Bpay3sep OTEUECTBEHHOE CBOOOJIHO pacrpocTpaHsIeMoe
Google Chrome 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe
Od¢ucHble NPUIOKEHU:
Microsoft Imagine (Visio, OneNote) | 3apybextoe JIIIEH3HOHHOE
TeXstudio 3apyOexHoe CBOOO/THO PACTIPOCTPAHSIEMOE
Adobe Acrobat Reader 3apybexHOe CBOOOJIHO pacrpocTpaHseMoe
IMporpaMmmHoe oecneveHune 1Jisl IVIAHUPOBAHUS M yYeTa BPeMeHHU:
Toggle app ‘ 3apyOeKHOe ‘ CBOOOHO PaCIIPOCTPAHAECMOE
CucTeMBbl YIPaBJIeHHS TPOEKTAMM:
Microsoft Imagine (Project) | sapyGexmnoe | muuensnonnoe
CucTembl ynpaBJieHus: 6a3aMH TaHHBIX:
Microsoft Imagine (SQL Server) | sapy6exoe | muuensnonnoe
Cucremsbl pesepBHoro konuposanmns (backup):
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https://elibrary.ru/defaultx.asp
https://habr.com/
https://www.sciencedirect.com/
https://minobrnauki.gov.ru/
https://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/

Acronis Backup Advanced for 3apy0exHOe JIUIIEH3UOHHOE
HyperV
CnpaBoYHO-NIPABOBbIE CHCTEMBI:

Koncynprantllmtoc: cipaBo4HO- OTEYECTBEHHOE JINIIEH3UOHHOE
MpaBOBasi CUCTEMA

CpencrBa aHTUBMPYCHOM 321U THI:

Kaspersky Endpoint Security ms OTEYECTBEHHOE JIMIEH3HOHHOE

ousneca CranmapTHeiid Russian

Edition

Cpensl pazpadoTkm:

Visual Studio Code 3apyOexHOe CBOOO/THO PACTIPOCTPAHIEMOE
Bash (Unix shell) 3apy0exHOe CcBOOOIHO PACIIPOCTPAHIEMOE
Anaconda 3apyOexHOe CBOOOJIHO pacIpoCTpaHsIeMoe
Robotic Operating System 3apyOexHOe CBOOO/THO PACTIPOCTPAHICMOE
CopelliaSim 3apy0exHOe CcBOOOIHO PACIIPOCTPAHIEMOE
Google Colaboratory 3apy0eKHOe CBOOOIHO pacrpocTpaHsIeMoe
IMakeTbl NPOrPAMMHBIX CPEACTB M OHOIHOTEK:

AutoPsy 3apyOeKHOE CBOOOHO PaCIpOCTPaHAEMOC
Interactive Disassembler (IDA) 3apy0eKHOe CBOOOIHO pacrpocTpaHsIeMoe
Cucremsbl ynpasieHusi onéanorpaguyeckoii uHpopmanmeii:

Zotero ‘ 3apyOekHOE CBOOOIHO PaCIpPOCTPaHAECMOC
Cepauchl 1 Ci1y:KObI:

Bind 3apy0eKHOe CBOOOJIHO pacrpocTpaHsIeMoe
Docker 3apyOeKHOE CBOOOIHO PacCIpOCTPaHAEMOE

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

B mpouiecce n3ydenus aucuuruinabel (Moaynsi) «['mybokoe obyuenue (Deep Learning)» B
paMKax TEKYIIEro KOHTPOJS YCIeBAaeMOCTH HCIIONB3YIOTCA TaKue BUIbI Y4eOHOH paboThl, Kak
JIEKIIMU, CEMHHAPBI, TOMAIITHUE 3aJ]aHHs, TECThI, TBOPUECKOE 3aJaHHE, a TAK)KE PA3IUYHBIC BUIBI
CaMOCTOSITENIbHOM pPabOThl O0YYAIOIIMUXCS MO 3aJaHUI0 MPErnojaBaTelis, HalpaBICHHBIE Ha
pa3BUTHE  HABBIKOB  MPO(DECCHOHANBLHOW  JIGKCHKH,  3aKpeIUIeHUE  MPaKTUYCCKHUX
po(heCCHOHATTBHBIX KOMIICTCHIIHIA, TTOOIIPEHUE HHUIIUATHB.

Jlexyus — cHUCTEMAaTHYEeCKOe, TIOCIENOBATEIbHOE, MOHOJOTHUECKOE  H3JI0KEHHUE
nperno/iaBaTeseM yueOHOTo MaTepraa, Kak MpaBuiio, TEOPETUYECKOTO XapaKTepa.

B mponecce nekuuii peKOMEHIyeTCS BECTH KOHCHEKT JIEKIHUI: KpaTKO U CXEMaTHYHO
(bUKCUpOBaTh OCHOBHBIE WIEH, BBIBOJBI M OOOOIIEHUS JIEKIMHU; BBIIENATH BaXXHBIC MBICIH,
KJIIOYEBbIE CJIOBa U TepMUHBL. HeoO0X0IMMO OTMETUTH BONPOCHI WM MaTepUalbl, KOTOpHIE
BBI3BIBAIOT 3aTPYIHEHMS, U MOMBITATbCS HATH OTBETHl B PEKOMEH0BaHHON nuTeparype. Eciu
pa3o0paThCsi B MaTepuaie He YHaeTcs, CleAyeT COpPMYIHpPOBAaThH BONPOC M 3a1aTh €ro
MPETO/IaBaTeI0 Ha KOHCYJIBTAIIMH WM BO BPEMSI CEMHUHAPCKOTO (TIPAaKTUYECKOTO) 3aHSTHS.

Cemunap — 310 hopma y4eOHOU NEATETLHOCTH, MPOBOANMAs B y4eOHOM 3aBEJICHHUH TIOT
PYKOBOACTBOM IIp€noJaBatrciid, rAa€ CTYACHTbBI AKTHUBHO Y4YaCTBYIOT B O6CY)KI[6HI/I5[X,
MPAKTUYECKHX 3aJaHMsIX U APYruxX (popmax B3aMMOACHCTBHS.
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Jnst ycnenmHol moAroTOBKM K CEMUHAPY PEKOMEHIYETCS 3apaHee 03HAKOMHTBHCA C TEMOU
3aHATUA WU OCHOBHBIMU MATCpUAIaMU, ‘IT06I>I HUMCTh BO3MOXKHOCTH AKTHUBHO Y4YaCTBOBATb B
06CY)KI[CHI/II/I. Taxxe mose3Ho IMOATOTOBUTH BOIIPOCHI U UJACH IJIA O6Cy)KI[eHI/I$I, YTO IIOMOXKET
I1y0’Ke IIOHATh MaTepUal U MPOJIEMOHCTPUPOBATh 3aUHTEPECOBAHHOCTD.

Homawmnee 3a0anue — HabOp 3a/1a4 IO TEMaM HEJIEIH.

[Ipu pabore Haj MAOMANIHMMH 33JaHUSAMU BaKHO BHUMATEIIbHO O3HAKOMHTHCS C
TpeOOBaHUSIMU U CPOKaMU BBINOJIHEHUs. PekoMeHyercss pa3douBarh 3aaHUs Ha JTarbl, YTOObI
n30exarb MEperpy3kd U Jy4lle yCBOUTh Marepuas. lcrnonb3oBaTh pa3iuyHble HUCTOYHHKHU
uH(pOopMalnu, BKII0Yas yaeOHUKH U OHJIAH-PeCypChl, Jis 0oJiee rTyOOKOro MOHMMAaHUSI TEMBI.

Teopueckoe 3adanue — 310 hopMa yueOHOH NesITeTLHOCTH, T€ CTYAEHTHI CAMOCTOSITEIHHO
pa3pabaThiBalOT OpPUTHMHAIBHBIE MPOEKThI, HWHTErPUPYS MaTeMAaTHYEeCKHUE METOIAbl U
KOMITBIOTEPHBIE TEXHOJOTUM JUIsl pEUICHUs HECTaHAAPTHBIX 3a7ad W JIEMOHCTpaluu
WHHOBAIIMOHHOTO MBIILJICHHUS.

J171s ycrienmrHoro BBITIOJTHEHUSI TBOPUYECKOTO 33JaHUSI PEKOMEHyeTcsl TTTyO00KO HCCIe10BaTh
TeMy, SKCIIEPUMEHTHPOBATh C Pa3IUYHBIMU MOJIXOJaMH U TOKYMEHTHPOBATh MpOIlecc, YTOOBI HEe
TOJIBKO PEIIUTh 3a/ady, HO M MPEJCTaBUTh pPE3ylbTaThl B BHJIE OTUETAa WJIM IMPE3CHTAIUH,
MOIYEPKHUBAIOIIECH KPEaTUBHOCTD U MPAKTHYECKYIO TPUMEHUMOCTb.

Tecm — ocobas ¢opma TpoBepkH 3HAHWH. [IpOBOIWTCS IMOCIIE OCBOCHHS OJHOW WA
HCECKOJIBKUX TEM M CBUACTCILCTBYCT O KAa4YCCTBC INOHHMMAHUSA OCHOBHBIX HOHATUH HU3y4acMoro
Marcpuraja. TecToBEBIE 3aaaHus COCTABJICHBI K KIIIOYCBBIM IIOHATHUAM, OCHOBHBLIM pas3aciiaM,
BaXHBIM TEPMUHOJIOTMYECKUM KAaTErOPUSAM U3y4aeMOU TUCHUIUIMHBI (MOAYIIS).

JI1st TOATOTOBKH K TECTYy HEOOXOIMMO 3HATh TEPMHUHOJIOTHUCCKHI armapaT TACIUILUIAHBI
(MOTyJ1sT), TOHMMATh CMBICIT HAYYHBIX KATETOPHI U YMETh UX UCII0JIb30BATh B MPOPECCHOHATBHOM
JeKcuKe. BraneHue MOHSTUHHBIM ammapaTroM, BKIOYEHHBIM B TECTOBBIC 3a[aHHUsS, MO3BOJISET
NpernoJiaBaTeNlt0o  OBICTPO  NPOBEPUTH  YPOBEHb  MOHMMAHUS  CTYICHTAMHU  BaXKHBIX
METOI0JIOTUYECKUX KATETOPHIA.

FBonycnvie 6annbl — 3TO OLEHKH, KOTOPBIE CTYAEHTHI MOTYT IOJIyYUTh 3a BBIIOJIHEHUE
JOITOJIHUTECIIbHBIX 33}13HPII>1.

®opmar OOHYCHBIX Oa/UIOB IO3BOJIAET CTYAEHTaM YIYYIIUTh OOIIYI0 OLEHKY IO
JUCIUIUIMHE (MOAYII0) U CTUMYJIMPYET YIIIyOJIEHHOE U3yYeHHE MaTepHara.

Camocmosmenvnaa paboma — paboTa CTYIEHTOB, HalpaBlCHHAs Ha YIIIyOJEeHHOE
U3y4eHHE OTJENIbHBIX TEM M BOIPOCOB Y4eOHON JUCHUIUIMHBI (MOIYIIS).

B nporecce camocTosTensHON paboThl CTYAECHTHI B3aUMOJICHCTBYIOT C PEKOMEHI0BAHHBIMU
MaTepHajaMM NP MUHUMAaJIbHOM Y4acTHUH MpernojaBaTess. 3a1auu CTyIeHTa BKIIOYAIOT padoTy
C KOHCITeKTaMu JIEKITH (00paboTka TeKCTa), MOBTOPHOE M3yUeHUE YUeOHBIX MaTepHaJIOB TIAHOB
U TE3MCOB OTBETOB, U3YUEHHUE JOMOIHUTEIHHBIX TEM, BBHITIOJHEHNE YIeOHO-NCCIIET0BATEIBCKUX
3aJIaHUM U JIPYTOe€.

Cucrema oLeHMBAaHUs Pe3y/IbTATOB 00y4YeHHS 110 JUCHHUILIMHE (MOAYJII0)

Kpurepun nosy4eHusi ypoBHSI M OLCHHBAHUS C()OPMHUPOBAHHOCTH KOMIICTCHIMI 110
aucouuinHae (Mmoayio) «I'imydokoe odyuenune (Deep Learning)»
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OneHuBaHUE YPOBHSI YUEOHBIX JOCTH)KCHHM OOYYarOUIUXCS MO TUCHHUILIHHE (MOIYIIIO)
OCYH_IGCTBJISIGTC}I B BUJIC TCKYH_ICI‘O KOHTpOHH YCHGBaCMOCTI/I nu HpOMC)KYTOqHOI;'I arTecranuun.

[IpomexyTouHasi aTTecTalusi 1O JAUCHUIUIMHE (MOIYJIO) OCYIIECTBISIETCS B (opme
IK3ameHa, HpI/I 3TOM HpOBO[[I/ITCSI OIICHKAa KOMHCTCHHI/Iﬁ, C(I)OpMI/IpOBaHHbIX 110 JUCLUIIJIINHE.

s OLeHMBAHUSA TEKYLIETO KOHTPOJSA YCIEBAEMOCTH M IPOMEXYTOYHOM arTrecTaluu
UCTONb3YyeTCsl JecaTuOauIbHas IlIKajga OLIEHWBAHUS, KOTOpas COOTHOCUTCSA C TPaJULIMOHHON
NATHOAIIIBHOM LIKAJIOH ClIeAYIOIUM 00pa3oM , €ClIM MHOE HE YKa3aHO B CUIUIA0yce AUCLUIUINHBL

lecaTudamnbuas IlaTubanabHas O0mas xapakTepuCTHKA pe3yJIbTaTa 00y4eHusl o
OLICHKA OLICHKA JucHUnInHe (MOIYJII0)
10 OTinyHO CTyIeHT TMOJIHOCTBIO BIQJICCT 3HAHWUSMHU, HM3JI0KCHHBIMU B
9 OTJINYHO pabodeii mporpamme, W TIIYOOKO OCMBICISET TUCIHILIHHY
) OTIMYHO (MoaymB). On CaMOCTOSITETILHO u JIOTHYECKU

MOCJIEIOBATEIBHO OTBEYAE€T Ha BCE BOIMPOCHI, AKICHTHPYS
BHUMaHHE Ha HauOoJiee BaKHOM. YMEET aHaIM3MPOBaTh,
CPaBHHBATb, KJIACCU(UIIMPOBATD, 000011aTh,
KOHKPETHU3UPOBaTh W  CHCTEMAaTH3UPOBATh  W3YYCHHBIN
MaTepuall, BBIACIAA KIHOYEBBIC MOMCHTBI M YCTaHABJIMWBas
MPUYUHHO-CICICTBEHHbIE  CBs3U. YeTko  (opMmynupyer
OTBEThI, YBEPEHHO MHTEPIPETHPYET PE3yJIbTaThl aHATU30B U
JIPYTHX HMCCIICMOBAHUI, a TaKKe pEIIaeT CIOKHBIC 3aJauu.
CTyfeHT XOpOIIO 3HAKOM C METOJAaMH HCCIICIOBaHMS,
H€O6XOI[I/IMI)IMI/I JUJISL HpaKTH‘IeCKOﬁ ACATCIIBHOCTU, U YMECT
CBSI3BIBATH TCOPETHYECCKUE ACTIEKTBI TUCIUILIMHBI (MOIYJIST) C
MPAKTHYECKUMH 3a/1a49aMH.

7 Xoporio CryneHT o0nanaeT 3HAHUSAMM MPEAMETa MOYTH B IOJTHOM

6 Xoporio o0beMe paboueli MporpaMMbl U CAMOCTOSITEIBHO, JIOTHIECKH
MTOCJIEI0BATENIBHO ¥ BCECTOPOHHE OTBEYAET HA BCE BOIPOCHI,
aKLIEHTUPYs BHUMaHHE Ha Hamboyiee 3HAYMMBIX MOMEHTaXx.
OHn ymeeT aHaJIM3UPOBaTh, CPABHUBATD, KJIACCUPUIIUPOBATD,
00001maTh, KOHKPETH3MPOBaTb U  CHCTEMAaTU3UPOBATH
HM3YYEHHBIM MaTepuall, BbIIEISS €ro KIIOUEBBIE ACIEKTHI U
yCTaHaBIUBas MIPUYUHHO-CIIEJICTBEHHBIE CBA3H.
@OopMyJIMpYyEeT CBOM OTBETHI, YBEPEHHO HHTEPIPETUPYET
pe3ysbTaThl aHAIM30B M JIPYTHX HCCIEAOBaHUH, a TaKke
pelIaeT CIOKHbIE CUTYallMOHHBIE 3a1a4d. CTyJeHT XOpouIo
3HaKOM C METOJIaMH WCCIICJOBAHUS, HEOOXOIUMBIMH IS
MIPaKTUYECKON  NEATENBHOCTH, W  yMEeT  CBS3BIBaTh
TEOPETHUYECKHE ACMEKThl MpeaMeTa C MPaKTUYECKUMU

3agadyaMu.
5 YI[OBJ'ICTBOPI/ITGJ'ILHO CTy,Z[eHT o6ﬂa;[aeT 0a30BBIMM 3HAHHMSIMU 10 JAUCIHUIITINHE
4 Y JOBJICTBOPUTEIBLHO (MOI[YJ'II-O), HO HUCIBITBIBACT TPYAHOCTHU npu

CaMOCTOATECIIBHBIX OTBETax u HCIIOJIB3YET HETOYHBIC
¢opmynupoBkd. B xone oTBEeTOB OH JomycKaeT OMIMOKH,
Kacaromuecsi cyTH BompocoB. CTyIEHT CIOCOOEH pemaTh
TOJBKO Camble MPOCThIE 3aJadyd M  BlaJeeT JHIIb
MUHHUMAaJIbHBIM HA0OPOM METOJIOB UCCIIEIOBAHMSI.

3 He cnaun CryneHT He oBIael 00s3aTeIbHBIM MUHIMYMOM 3HAHHH 110
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[ecatudannbuas IlaTudasabHas O0mas xapakTepuCTHKA pe3yJIbTaTa 00y4eHusl 1o
OLICHKA OLICHKA JUCHMIIMHE (MOXYJIIO)
2 He cnaun NpeaAMETY U HE MOXKET OTBETUTH Ha BOIPOCHI, JaXKe €CIU
1 He cnan MpernoAaBaTe’db  3afaeT  JOIMOJHUTENbHbIE  HaBOSIINE
BOIIPOCHL.

Juctummaa (Moxynb) «I'my6okoe obyuenue (Deep Learning)» orieHUBaeTCs CIeAYIONTUM
00pa3oMm, eciii HHOE HE YKa3aHO B CHITa0yce TUCITUTUINHBI:

AKTHBHOCTB Bec | KonuuyectBo Onucanne
Homamnue 3aganus | 40% 10 Hab6op 3amau mo Temam Henenu
TBopueckoe 3amanue | 30% 2 3aganue, HapaBICHHOE Ha HCIIOIb30BaHUE

cywectByromux M1-peniennit

TBI () ACHbMEHHAas Ta C H M 3a7a4, KOTOpEIE HYKH
Tec 10% 5 [TuceMennas pabora ¢ HabOpoM 3a7a4, KOTOPBIE 0
pCHII/ITI) 3a OFpaHI/I‘ICHHOC BpeMﬂ

Ox3ameH 20% 1 [TuceMeHHast WM ycTHast paboTa Hall 3aJaHUCM,
HaIpaBJIeHHBIM Ha TIPOBEPKY MOIYyYSHHBIX 3HAHUH U

HABBIKOB I10 TUCITUTLTHHE (MOJIYJITIO)

B paMKax U3yUCHUA JUCHUIIIINHBI (MO,I[y.]'IH) BO3MOJHO IIOJTYYCHHUC 6OHYCHHX 0asIoB.

®opmyJia pacuéTa HTOrOBOM OLEHKH 1O AucHuIinHe (Moay.aw) «[irydokoe o0yuenune
(Deep Learning)»: «0,4 x cpennee 3a jomaminue 3amanus + 0,3 X cpenHee 3a TBOpPUECKHE
3amanus + 0,1 x cpegnee 3a Tectsl + 0,2 X dK3aMeH».

Texymmii KOHTPOJIb ycIeBAeMOCTH 00y4aIIUXCS M0 JUCHUILIHHE (MOAYJII0)
IIpuMepHbIe JOMalIHHE 3aJaHUS

Jomamnee 3aganue 1.
3aganme 1. OnuimMTe OCHOBHbIE KOMIIOHEHThI HEHPOHHOM CeTH (BXOAHOM CIIOH, CKPBITHIE CIIOH,
BBIXOJTHOH c110M) ¥ uX pyHKIMU. [IpuBeuTe NpUMeEpH! pa3InYHbIX APXUTEKTYP HEUPOHHBIX ceTel
1 00Cy/IUTe, B KAKHUX CITy4astX OHA MOTYT OBITh TPUMEHEHBI.
3aganue 2. Mcnons3ys 6ubnuoreky TensorFlow unmu PyTorch, co3naiite mpocTyto HelipoHHYIO
ceTb Ans kiaccuukanuu Hadopa naHHbIX (Hampumep, MNIST wunu Iris). Onumwure marwy,
KOTOPBIE BBI IPEANIPHHSIIN, U PE3YIbTAThI, KOTOPHIE BB IIOJYUHIIH.
3aganue 3. [IpoBenuTte 00yueHre HEHPOHHOH ceTH Ha HEOONIBIIOM HAOOPE NaHHBIX (HapUMep,
Ha0Op aHHBIX O L[BETaX) U mpoTecTupyire e€ r¢dpextuBHOCTh. [Ipoananu3upyite pe3ynbTaThl,
BKJII0Yasi TOUHOCTbh U BO3MOXHBIE OIINOKH.

Jdomammuee 3aganue 2.

3aganue 1. Peanusyiite npocTyro cBepTouHyi0 HelipoHHyro ceTh (CNN) s knaccupukanuu
nzobpaxennit u3 Habopa naHHbix CIFAR-10. Onumure apXuUTEKTypy CETH M INPOBEAUTE
oOyuenue. [IpoaHanu3upyiite pe3ynabTaThl, BKIKOYas TOYHOCTb MOJIEIM Ha TECTOBOM Halope
JTAHHBIX.

3aganue 2. Vccnenyiite pasinuuHble METOIbl IMpeABapUTEIbHOW 00pabOTKH H300pakeHui
(HampuMep, HW3MEHEHHe pa3Mepa, HOpMajHM3alMs, ayrMeHTauus) M MX BIMSHHE Ha
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MIPOU3BOUTEIHPHOCTh HEHPOHHON ceTH. Co3maiiTe HEOOIBIIION MTPOEKT, B KOTOPOM BbI CPABHUTE
pe3yNIbTaThl KIIACCU(PUKALNN N300pKECHHI IO U TIOCTIE MPUMEHEHUS 3TUX METO/IOB.
3aganme 3. Peanmsyiite mnpocTyo Mojaenb A CerMEHTAUUU HW300paKeHWid, Hampumep,
ucnons3ys U-Net. BoiOepure HaOOp naHHBIX (Hampumep, HAOOP MaHHBIX JII CErMECHTAIllUU
JIOPOXKHBIX 3HAKOB) U 00y4yrTe MOIeNb. OLEHUTE KaYeCTBO CETMEHTAIIUHU U TIPEACTABHTE IPUMEPHI
pE3yJbTaTOB.

Jlomainee 3aganue 3.
3apnanue 1. Peanusyiite Mozaenb i KiaccH(PUKalMK TEKCTOB, MCIOJb3ysS HEHPOHHYIO CETh
(manpumep, LSTM wim GRU) Ha Habope gaHHBIX, TakoMm Kak IMDB nyis aHanu3a TOHAJIBHOCTH.
Onumure apXUTEKTypy Balllell MOJENM, MPOBEIUTE OOy4YEeHHE M OLEHUTE €€ TOYHOCTh Ha
TECTOBOM Habope.
3aganue 2. Vccnenyiite MeToapl BEKTOPU3allMu TeKcTa, Takue kak Bag of Words, TF-IDF u Word
Embeddings (mampumep, Word2Vec mnmu GloVe). Peamusyiite mpoctyro Mozens, KoTopas
UCIOJNIB3YET OAMH U3 3TUX METO/IOB Ui KJIacCU(UKALUN TEKCTOB, U CPABHUTE PE3YJIbTATHI.
3aganue 3. Co3gaiiTe mpocTyr0 MoOJENb A TeHepald TEeKCTa, UCIONb3ys PEKYyppPEHTHbIE
Heiiponnsie cetd (RNN). Beibepute HeO01bI1I0I TEKCTOBBIN KOPITYC (HampuUuMep, MpOu3BeIeHNE
JUTEpaTyphl) U 00y4uTe MOJEIH Ha ero ocHoBe. CreHepupyilTe TEKCT U OLIEHUTE €r0 KauecTBO.

JomaunHee 3ananue 4.

3aganue 1. Peanusyiite BapuanumonHyro aBTrodHkonep (VAE) nns reHepanuu 3BYKOBBIX
curHaioB. Breibepute HaOOp NaHHBIX, HANPUMEP, 3BYKU MPUPOJbl WM MY3bIKAJIbHBIE HOTBHI.
OOyunte MOJAEIb W CreHEpUPYUTE HOBBIE 3BYKOBbIE 00pa3ibl. OIlLIEHHTE KadyecTBO
CT€HEPUPOBAHHBIX 3BYKOB.

3aganue 2. l3yuunre MeTOABl MpeABapUTENbHOW 00paboTku ayauodaiioB, Takue Kak
npeoOpazoBanne Oypbe U Meia-yacToTHOE KernctpanbHoe npenactasienue (MFCC). Peanusyiite
IPOCTYI0 HEWPOHHYIO CeTh i KiIacCu(pUKAlMK 3BYKOB (HalpuMep, paclo3HaBaHUE
MY3bIKaJIbHBIX HHCTPYMEHTOB) U MIPOAHATU3UPYHTE BIMSIHUE PA3IMUHBIX METOJJ0B 00pabOTKH Ha
TOYHOCTb MOJIEJIH.

3ananme 3. Co3maiite Mozaenb pekyppeHTHOM HeWponHoi cet (RNN) nmns renepanuu
My3bIKaJIbHbIX TocaenoBatenbHocTel. Mcenonpsyiite MIDI-¢daiinel B xauectBe oOyuaroiero
Habopa 1aHHbIX. O0yYNTE MOJIENb U CTEHEPUPYUTE HOBYIO MY3bIKAJIbHYIO KOMITO3UIIKIO. OlIeHHnTe
€€ KaueCTBO U OPUTUHAIBHOCTD.

IIpumepHoe onncanue U TPeOOBAHUSI K TBOPYECKOMY 3aaHUIO

Onucanme 3aganus 1.

JlaHHBIM BapHaHT MpearnojiaraeT ydacTHe B OOJBIIOM MEpPONPUSTHH, OPraHU30BAHHOM
COBMECTHO C KypcOM "HCKYCCTBEHHBIN HHTEIIEKT" B OakajlaBpuaTe U KOMaH 101 BOBJIeUeHHs. Bl
Oynere corpyaau4ath ¢ digital-Xyq0’)KHUKaMU U CO3aBaTh MPOEKT IMOJ] MX HACTABHUYECTBOM B
pamkax Data-Art (3To HampaBiIeHHE B COBPEMEHHOM HCKYCCTBE, B paMKaX KOTOPOTO XYI0KHUKH
paboraroT ¢ big data).

B pamkax 3amaHus OyJeT HECKOJIBKO OHJIAH MacTep-KJIAacCOB, a Takke 1 OouHOe MepompusiTHe
(Data-Art Weekend), mo pe3ynbraTraM KOTOPOTO OyIET BBICTaBIISITH HTOTOBAs OLCHKA, a TAKXKe
OyzeT BO3MOXKHOCTb IIONACTh Ha BBICTABKY padoT.
OuenuBanme:

o Pabota Gyner nporcxoauTs B rpymmnax (3-4 yenoBeka)
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e Ormenka (10 6ammoB) craBuTcs 1O pe3yinbraraMm ydactus B Data-Art Weekend u mpu
YCIIOBUM BBIMIOJHEHHUSI Pa0OThl B COOTBETCTBHM C KPUTEPUSMH JAaHHOTO MEPOIPUSATHS.
Onenka OyZeT oIMHaKOBas y BCEX B IPYIIIE.

o To ectp Hy)HO npuHATH yyacTue B Data-Art Weekend, coznate npousBenenue
HCKYCCTBA, U BbI oayunte 10 Oamnos

e Jlyuymme pabotbl OyayT orOupathcs mo uroram Data-Art Weekend u cMoryt mpuHsThH

ydacTue B BbICTaBKax

Onucanue 3aganug 2.
Bama nens - co3gate HekoTopoe mpousBenenue (MU-)uckyccrBa (“‘“UUkcnonar”) c
nomolinbio HelipocereBbix MU -pemiennii!
Hrorom Bameii padorsl Oyner:
e HMHxkcnonar
e HeOoapmioii oTueT 0 cnocode co3manus Mkcnonara
OueHnuBaHnue:
e Pabora 3acuMTHIBaETCA Ha MOJHBIN 0aj1 BceM, KTo co3aai MKCIoHaT B COOTBETCTBHUU C
TEXHUYSCKHUM 3aJaHHUEM
Texnuueckoe 3aganue
Tema: YHupepcuter Oyaymero: LY gepes 50 ner
Oo6si3aresabHble aTTPUOYTHI Becex MU KkcnonaTos:
e Haspanue Mlkcnonara (MOXHO creHepupoBaTh ¢ nomouso M)
e lcnonp3oBaHue 2+ HEHPOCETEBBIX PEIICHUI M3 Pa3HBIX JIOMEHOB (HAIIpUMEp, FreHeparuit
KapTUHKHU M TeHepaIus TeKCTa)
e VYKa3aHUE HCIOJIb3yEeMbIX [IPH FeHEPalliu CEPBUCOB/MOIETICH
e Hamnume Bcex wyacrel npemtoxeHHbIx TUNOB MHkcrnoHara B CHaHHOM 3aJlaHUU
(HarpuMmep, €CTh U KapTUHKA U TEKCT)
e (CrnengoBaHue KPUTEPHUSIM T€HEPALIUU U3 TAOIHUIBI HIKE
e (CrnengoBaHHE 3TUUYECKOMY KOJEKCY

IIpuMepHbIe 3a7aHUA MO TECTAM
Tect 1.

Bonpoc 1.

Kakoe MuHHMManpHOE YMCIO HEHPOHOB C MOPOroBOM (YHKIMEH aKTUBALMU JOCTATOYHO IS
pemenus 3anauu XOR (MOXHO COETUHATD CBS3SIMU B TIPOU3BOJIBHOM MOPSIAKE)?

Ortger: 2

Bomnpoc 2.

TeliT B BRIYHCIUTENEHOM rpade peamusyeT ¢ynkmuio f(x, y) = min(x?, y - X), mpu obpaTHOM
pacrpoCTpaHEeHUH Ha TEHT MpHIUIa NMPOU3BOAHAS g =2, KaKoe 3HAYCHHE Iepenactcs mpu
00paTHOM PacHpOCTPaHEHUH 10 pedpy NepBOro aprymenTa, eciu x=1, y=3?

Ortser: 4

Bomnpoc 3.

['eiit B BeuucnuTenbHOM Tpade peanusyer ¢yHkuuio f(x, y) = (x+1)(y+1), npu oOparHOM
pacrpoCTpaHEeHHH Ha TEHT MpHIUIA MPOW3BOAHAS g =2, KaKoe 3HAYCHHE TepenacTcs Mpu
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00paTHOM PACTIPOCTPAHEHHH 11O PeOPy MEepBOro aprymeHTa, eciu x=1, y=3?
Ortser: 8
Bomnpoc 4.
HefipoceTb cOCTOUT U3 5 TMHEWHBIX MOJyJieH 0€3 CMEIeHUs ¢ SIMHUYHBIMUA MAaTPUIIAMHU BECOB
W=1, 3a kaxapim 13 koTophix cieayetr ReLU-aktuBanus: y = ReLU(WXxReLU(WxReLU(W xx))).
Yro MOKHO cKazath 0 Marpuiie Sxoou dy/dx?

@) 9TO IUaroHaJbHAas MaTPHIA

b) aTo MaTpHIIa C HEOTPHUIIATEILHBIMH JIEMEHTAMU

C) 9TO Bceraa HyJIeBas MaTpHIa

d) sTo kBagpaTHas MaTpuUIA
Ortser: a,b,d
Bompoc S.
MBI XOTUM UCTIONIB30BaTh MOAYIb OaTu-HOpManu3aiuu torch.nn.BatchNorm 1d(N) mocie moxysns,
B pe3yJIbTaTe KOTOPOTO MoJydeHa MaTpuma (2x-MepHbIi TeH30p) pazmepa 10x20. Uemy paBHo N?
Otger: 20

Tect 2.

Bomnpoc 1.
Bribepute BepHbIC YTBEPKIACHUS:
a) test time augmentation yBenu4yuBaeT BpeMs Kiaccupukauu (B 3a1a4e Kiaccudukammn)
b) Mixup sBsieTCss OJHUM U3 BUIOB ayIMEHTAIIUU
C) AyrMeHTanuu JydIie He UCI0JIb30BaTh ¢ TeXHUKO DropOut
OrtBert: a, b
Bomnpoc 2.
BriOepute BepHBIC YTBEPKICHUS:
a) SnapShot-ancam0i TpeOyHOT MNEPHOTUYECKOTO COXPAHEHHs MApaMeTpOB CETH IPH
o0ydeHuu
b) 3nauenue Ha pa3HbIX HelipoHax oaHOTrO cios FFN M0mKHBI KOppeTupoBaTh
C) Moaynb mynuHra He UMeeT 00y4aeMbIX TTapaMeTPOB
Ortger: 3, C
Bomnpoc 3.
Kaxkas yacts cBEpTOYHOI ceTH OOBIYHO camasi MeJICHHAs?
a) CBEPTKH
b) BN-momynu
c) ReLU-monymu
d) Onrtumwusarop
Otger: a
Bomnpoc 4.
B tpancdeprnom ob6yueHum. .
a) wucnoib3yercs Tpanchopmep
b) wucnonb3yercs yxe o0OydeHHas CeTh
C) 00s3aTeIbHO MPOU3BOAMTCS 3aMOPO3Ka CIIOEB
d) wucmonmp3yeTcs «y3K0e ropio»
Ortger: b
Bomnpoc 5.
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Ecnu omHOMEpHYIO CBEPTKY C SAPOM JJTMHBI 3 MPUMEHHUTH K BEKTOpY JyuHBI 10 6e3 maguHra, To
MOJIYYHUTCH. . .

a) matpuna 10x10

b) marpuna 8x8

C) BekTop JIuHBI 10

d) BekTOp MIHHBL 8

e) ckamsp
Ortser: d

Tect 3.

Bonpoc 1.
Kakoii Momynb oTBE4aeT 3a ycTpaHeHHE NyOJIMKATOB PETHOHOB-OTBETOB B IETEKTOPE 00BHEKTOB?
a) SS
b) RPN
c) NMS
d) SPP
Otser: C
Bomnpoc 2.
Perpeccuto xakoii pa3MepHOCTH (pa3MEPHOCTh OTBETA) UCIIONB3YIOT JIJIi YTOUHEHHS TTOJIOKEHUS
U pa3Mepa NpsIMOYroJIbHOTO peruoHa’?
Otger: 4
Bomnpoc 3.
Kakue u3 yka3aHHBIX ceTeil peau3yroT ABYXCTaJUIHbIN TOX0/ K J€TEKTUPOBAHUIO OOBEKTOB?
a) R-CNN
b) Faster-RCNN
c) YOLO
d) SSD
e) CornerNet
f) FCOS
Ortger: &, b
Bomnpoc 4.
Yem xapakTepHa omrbka focal-10ss?
a) MeHblle mTpadyer 3a NpaBUIbHbBIC YBEPEHHbBIC OTBETHI
b) pekoMeHIyIOT HCTOB30BATh B 33a4ax ¢ JUCOATaHCOM
C) BCTpOCHA aBTOMATHYECKas PeryJisipu3arus
d) rapanTupyet 0osiee ObICTpOE OOyUEHHE
Ortger: &, b
Bomnpoc 5.
Kakue 13 yka3aHHbIX ceTell peann3yioT 0e3bIKOPHBIN MOIX0/] K I€TEKTUPOBAHUIO 0OBEKTOB?
a) R-CNN
b) Faster-RCNN
c) SSD
d) FCOS
Ortger: d
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Tect 4.

Bonpoc 1.
Ckonbko reiiToB B 610ke LSTM?
a 0
b) 1
c) 2
d) 3
Ortger: d
Bomnpoc 2.
CkoJbKO TTapaMeTpoB y 00bekTa kiacca nn.LSTM?
a) 1 marpuia
b) 2 marpurs
C) 2 marpuibl ¥ 2 BEeKTOpa
d) 4 marpuusl u 2 BeKTOpa
e) 4 marpuusl 1 4 BeKTOpa
Otser: C
Bomnpoc 3.
B uéwm 3akimouaercs npumeHenue teacher forcing nmpu odydenun?
a) wucnoab3oBaHue peephole connectons
b) B Momens mogarOTCS MPEABIAYIINE HCTUHHBIC TOKEHBI, @ HE CTEHEPUPOBAHHBIC MOJICIIBIO
C) HCTHHHBIC TOKCHBI HCIIOIBb3YIOTCS TOIBKO ISl BBIYMCACHHS OITUOKH
d) uCTHHHBIC TOKEHBI MOTYT HE UCIIOJIb30BATHCS ITPU O0YUICHHH
Ortser: b
Bomnpoc 4.
B Oxo-cersix (Echo State Networks). ..
@) He ydarcs mapaMeTphbl, KOTOPbIe COOTBETCTBYIOT PEKYPPEHTHBIM CBSI3SIM CETH
b) wucmonp3yetcs «y3koe ropio»
C) HCIOJB3YETCs «IPOKUIBIBAHUE CBSA3CH)»
d) nemaercs oOpe3ka rpaIueHTOB
Otger: a
Bomnpoc S.
B kakux BEeKTOPHBIX MPEACTABICHUSX MPEACTABICHUE CIIOBA (TOKEHA) HE 3aBHCHUT OT TOTO, KaKue
CJIOBa €T0 OKPYKAIOT (HAIIPUMEp, €CITU MBI JOMUIIEM TEKCT, TO IPEICTABICHHE HE U3MEHUTCS)?
a) word2vec
b) fasttext
c) Glove
d) BERT
Ortser: 3, b, C
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3amanus 1J151 NPOMEKYTOYHOM aTTeCTANMM M0 JUCHHUILIMHE (MOXYJII0)

Ne Saganue

OTtBeT

Komnerenmus

1. | OnumuTe MaTeMaTHYECKYIO0 MOJIEITh
HCKYCCTBEHHOTO HEMpOHA Kak 0a30BOM eTMHUITBI
00pabOTKM TaHHBIX

DyHKIMA B3BELLICHHOU
CyMMBI BXOJIOB C
MOCJEAYIOIUM
HEJIUHCHHBIM
npeoOpa3oBaHuEM

OIIK-2

2. | Chopmynupyiite 3a1a4y ONTHMHU3AIHH, PEIIAEMYIO
ITOPUTMOM OOpPaTHOTO PACHpPOCTPAHEHHS OIINOKN

Musnmuzanus
(byHKITUH TTOTEPH ITyTEM
KOPPEKTHPOBKH BECOB
Ha OCHOBE
BBIUHCIICHHBIX
TPaIieHTOB

IK-2

3. | llpoananusupyiite onepanuio cBEPTKU KaK METO]
a/lanTalliy MOJIENIN K IPOCTPAHCTBEHHBIM JaHHBIM

JIunelinas onepanus
BBIJICJICHUSI JIOKAIBHBIX
MIPU3HAKOB (Kpas,
TEKCTYpBI) C YIETOM
TOIIOJIOTHH
n300pakeHuUs

OIIK-2

4. | Obocnyiite BbI0OD (yHKIMH akTuBamu ReLU c
TOYKH 3pEHHS YCTOMYMBOCTH I'PaTUEHTOB

Hcnons3oBanue
¢ysaxm max (0, X) s
BBEJCHUS
HEJTMHEHHOCTH 1
MIpeIOTBPAIICHHUS
3aTyXaHus TpajiueHTa

[K-2

5. | HaiiTe MaTeMaTH4YeCKy0 HHTEPIIPETAIIIO
perynsapu3aii B KOHTEKCTE CJI0XKHOCTH MOAEITH

JlobGaBieHune
mrpadHoOro ciaraeMoro
K (YHKIIUH NTOTEPb IS

OTpaHWYEHHS HOPMBI
BECOB U
NPeI0TBPAIICHHS
repeoOyYeHus

OIIK-2

6. | BeiOepuTe MeTo 1 ONITUMU3AIUN U OOOCHYHTE €ro
MMPUMEHUMOCTD JUISI CTOXaCTUIECKOTO
TPaJMEHTHOTO CITyCKa

Hcnons3oBanue
aJIaITHBHOTO METO/Ia
(manpumep, Adam) amst
YCKOPEHUS CXOAMMOCTH
Y HACTPOWKH Il1ara
o0yueHus

[K-2

7. | Uccnenyiite meton Batch Normalization ¢ Touku
3pEHUS CTATUCTUKYU aKTHBAIUN

Hopmanuzanus
BBIXOJIOB CJIOEB 110
CTaTUCTUKaAM OaTya JuIs
CcTaOMIN3aluA
pacrpeneneHus
BXOJIHBIX TaHHBIX

OIIK-2

8. | Chopmynupyiite BEpOSITHOCTHOE YCIIOBHE
npuMeHeHus: Dropout Bo Bpemst 00y4ueHust

CrnyuaiiHoe OOHyJIeHHE
BBIXO/I0B HEHPOHOB C
3a/IaHHON

[1K-2
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BEPOSITHOCTBIO IS
UMUTAUA 00yUeHUS
a"camOJIsI MoJelIei

Onmmute apxurektypy CNN Kak MaTeMaTHIeCKyIO
MOJIEJIb AJIsl JAHHBIX C CETYaTOM CTPYKTYpOr

Hepapxuueckas MOjeb,
HCIIOJIB3YIOIIas
CBEPTOYHBIEC CITON IS
00pabOTKU JIaHHBIX C
MPOCTPAHCTBEHHOM
3aBUCUMOCTBIO

OIIK-2

10.

[TocTaHoBKa 33724 IETEKIIUU OOBEKTOB B METOJIC
YOLO kak 3amaqu perpeccuu U KiaccuOuKaImm

OnHOBpEeMEHHOE
TIpeACKa3aHue
KOOPIHUHAT
OTrPaHUYUBAIOIIHX
pPaMOK ¥ BEpOSITHOCTEMN
KJIACCOB 3a OIUH
MIPOXOJ] CETH

[K-2

11.

Kak MaTteMaTuuecku MoaeaupyeTcs 3agada
CEMaHTHYECKOW CErMEHTAIMH N300pakeHnH?

Moaens IUKCeIbHON
KJIacCH(UKAIINH,
COIOCTABIIAIONIAS
KaXKJIbIHA SJIEMEHT

BXOJIHOTO TIPOCTPAHCTBA
METKE KJiacca

OIIK-2

12.

Chopmynupytite 3agaqy 00ydeHUs] BEKTOPHBIX
npeacTaBieHuil cinoB B Metoge Word2Vec

3agaya npeacKazaHus
LIEJIEBOTO CJIOBA TI0
KOHTEKCTY (WIn
KOHTEKCTa I10 CJIOBY)
JUISL IOJTY4CHUS
MO IMHIOB

[1K-2

13.

[Ipoananu3upyiiTe peKyppeHTHYIO 3aBUCUIMOCTD B
mareMatTudeckor Moead RNN

CoxpaHeHHe CKpPBITOTO
COCTOSIHUSI MEXKTY
1araMu BpeMEeHHON
HOCJIEI0BATEIBHOCTH
JUISL y9eTa KOHTEeKCTa

OIIK-2

14.

Kak copmynupoBats 3aaqy 00paboTKu
MOCJIETOBATEILHOCTEN B apXUTEKTYPE
Transformer?

ITocTanoBka 3aaun
4yepe3 MEXaHU3Mbl
BHMMaHHA (Attention),
MTO3BOJISIFOIIHE
YUUTBIBATH TII00ATBHBIN
KOHTEKCT 0e3
PEKYPPEHTHOCTH

[K-2

15.

Omnuimre MeTo | Mpeodpa3oBaHMsI TEKCTA B
YHCIIEHHBINA (popMaT ISt MaTEMATHYECKOW MOJIEITH

Anroputm
TOKCHU3AIlUuH,
pa30uBarOIIM TEKCT Ha
MUHUMAIIbHBIC EIMHUIIBI
U COTOCTABJISIIOUIUNA UM
WHJICKCBI

OIIK-2

16.

Cdhopmynupytite 3agauun npenodydenus (pre-
training), ucrosib3yembie B Mojenun BERT

3aga4uu MacKUpPOBaHUS
CIIy4ailHbIX TOKEHOB
(MLM) u npenckazanus

[1K-2
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CJIC/TYIOIIETO
npemioxkenus (NSP)

17. | IIpoanammsupyiite metox LORA kak cmoco0
aJianTanuy OOJBITUX MATEMATHISCKUX MOJICIEH

OO0HOBJICHHE BECOB
gepe3 qo0aBIcHUE
HU3KOPAHTOBBIX
MAaTpHIIL, YTO CHHXKAET
BBIYUCITUTEIBHYIO
CIIO’)KHOCTB TOOOyUCeHHS

OIIK-2

18. | OnuinuTe MpoIece UCIOIb30BAHUS PEIIO3UTOPHS
MOJIETICH [Tl pEeIlIeHUS IPUKITATHON 3a1a4u

IIpouenypa 3arpysku,
BepuduKaum u
HHTErpalyu
pe100yIeHHBIX BECOB
U TOKEHH3aTOPOB B
IIPOCKT

IK-2

19. | Chopmymnupytite neneByr QpyHKINIO B BUIC
MUHHUMAaKCHOM UI'PBI IJ1d TCHCPATUBHO-
cocts3atenpHOU ceTh (GAN)

CopeBHOBaTENbHAS
3aj1a4a, I7ie FeHepaTop
MHHUMH3UPYET, a
JUCKPUMHHATOD
MaKCHMH3HPYET
(YHKIHIO pa3audus
peanbHbBIX U
CTEeHEePHPOBAHHBIX
JAHHBIX

OIIK-2

20. | ITocranoBka 3aga4n 00pabOTKH JAHHBIX C
HEEBKIIUOBOH CTPYKTYpOil B TpahOBBIX
HetipoceTsx (GNN)

DopMyIMpPOBKA 3a1a4n
arperanyu 1 nepeaadu
COOOIIEHUI MEXKITY
BepIIrHaMU rpada s
oOyueHust
MPEJCTABICHUI

[K-2
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