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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouas mporpamma nucrumiauasl (Monynst) «Deep Learning (I'myGokoe oOydenue)»
COCTaBJICHA B COOTBETCTBHH C (pe/iepalibHBIM TOCYJapCTBEHHBIM 00pa30BaTEIbHBIM CTAHAAPTOM
BeIcIIero oOpa3oBaHusi — wmaructparypa mno cnenuaibHoctn 02.04.01 Marematnka u
KOMITBIOTEpHBIE  HaykH, npodunp MammaHoe oOy4deHHe, yTBEPXKICHHBIH IMPHKA30M
MunucTepcTBa HayKH U BbIciero oopasoanus Poccuiickoit deneparmu Ne 810 ot 23.08.2017
roja.

Nzyuenne mucumrmmbbl (Monyis) «Deep Learning (I'myOokxoe oOyueHme)» sBIsETCS
BOXHBIM U TIOHUMAaHHS COBPEMEHHBIX METO/OB HCKYCCTBEHHOT'O MHTEIUIEKTa, KOTOpBIC
MO3BOJIAIOT peIaTh CIIOXKHBIE 3aJaud, TakMe KakK paclo3HaBaHUE H300paxeHuil, oOpaboTka
€CTECTBEHHOT'0 $5I3bIKa W aBTOHOMHOE BOXKJeHHE. OCBOEHHE TTyOOKOTO OOYyYeHHs OTKpBIBACT
BO3MOKHOCTH JIJIs1 pa3pabOTKH MHHOBALIMOHHBIX MPUJIOKEHUN U TEXHOJOTHA, CIOCOOCTBYIOIIUX
TpaHc(opManny pa3Iu4HbIX OTpacieH.

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

Hacrosimas nucnumimHa (MOyJb) BKIIOYCHA B YICOHBIH IIJ1aH 1O MPOTrPaMMe TIOITOTOBKU
maructparypsl 1o HamparieHuro 02.04.01 MaremaTnka W KOMIBIOTEpPHBIE HAyKH, MpOodmib
MamHHOe 00y4eHue 1 BXOJUT B 00s13aTeNIbHYI0 YacTh bioka 1.

Juctummaa (MOIyIb) u3ydaercs Ha 1 Kypce Bo 2 ceMecTpe, AOCTYITHA ISl IIPOXOKIACHUS
IpU YCIOBUH YCIIEIIHOTO 3aBepHICHUsS AucHUILTHHBI (Moayisi) «Machine Learning (MamiaHOE
o0y4eHue)».

Hesab u3yvyeHust TUCHUILUIMHBI (MOIYJIsI): OCBOCHHE METOJOB U AJTOPUTMOB TIIyOOKOTO
o0yueHus 111 pa3pabOTKHU U ONTUMM3ALUU MOJEIEeH, ClIOCOOHBIX 3 (EKTUBHO PEIIATh CIOKHbIE
3aJ1a4i B 00JIACTH MCKYCCTBEHHOT'O MHTEJIEKTA M aHATTN3a TaHHBIX.

3agauu n3y4eHusi JMCHUILIHHBI (MOAYJISA):

— (opMupoBaHue 3HaHUI W pa3BUTHE MOHMMAHUS MO TEeMaM: KOHIIEMLUS HEHPOHHBIX
ceTeil M MX apXUTEKTypa, OCHOBHbIE AJITOPUTMbI O0Oy4yeHMs (TpaJUEeHTHBIA CIIyCK, oOpaTHOE
pacmpocTpaHeHHe OMMOKH), pa3IMYHbIe TUIIBI HEHPOHHBIX CETEW (ITOJIHOCBSA3HBIE, CBEPTOUHBIE,
pPEeKyppeHTHbIe, U T.1.), pPa3lu4Hble (QpPeHMBOPKHM U OMOIMOTEKH s TIYyOOKOTro OOydYeHMs
(TensorFlow, PyTorch, Keras u ap.), MeTObI peryasipu3aliuy U oTUMU3aLUK Moaenei (dropout,
batch normalization u nap.), obmacTu mNpUMEHEHUs TayOokoro oOydeHus (oOpaboTka
N300paKeHMi, €CTECTBEHHBIN SI3bIK, PEKOMEHIAINN U JIp.), COBPEMEHHBIE TIOJIXO/IbI U TPEHIBI B
UCCIIEIOBaHUAX IIyOOKOro oOydeHus, METpUKM JJIsl OLIEHKHM KauecTBa Mojeneil (accuracy,
precision, recall, F1-score u 1ip.), IPHHIMITBI KPOCC-BATMIAIUH U €€ IPUMEHCHUE;,

— OCBOEHHME YMEHHMH pa3zpalaTbiBaThb apXUTEKTypbl HEHPOHHBIX CETeH A pellieHus
KOHKPETHBIX 3ajlay, MoJ0MpaTh M HACTpauBaTh TUIEpHapaMeTpbl MOjeJeH, MOAroTaBIMBaTh U
o0OpabatbIBaTh JaHHbIE AJI1 00y4eHUs Mojenel (mpeaodpaboTka, ayrMeHTauus U Jp.), paborarhb
c OONBIIMMU OOBEMaMM JAHHBIX U MX XPAaHEHHs, MPOBOJUTH SKCIHEPUMEHTHI U CpPaBHHUBATH
pe3yIbTaThl PA3UYHBIX ITOAXO0J0B, MHTEPIPETHPOBATH BBHIBOJBI MOJEIN M BU3YaJIH3UPOBATH
pe3yJbTaTHhI;

— (opmupoBaHe HaBBIKOB TporpaMMupoBanus Ha Python u nucnons3oBanus 6uGIMOTEK
JUTSl TITYOOKOTO 00y4ueHus, paboThI ¢ (hpeiiMBOpKaMHu TITyOOKOTo 00ydeHus (00ydeHne, BT IaIUs
U TEeCTUPOBaHHE Mojenel), camMooOpa3oBaHMs (CIEIUTh 3a HOBBIMU HCCIEIOBaHUSIMU U
TEeHJIeHIIUSAMH B o0acTu deep learning).
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerennuu, ¢opmupyembie B pe3ylbTaTe OCBOSHHS IUCIMILIMHBI (MOIYJsS) IpH
MIPOBEJCHNH YUeOHBIX 3aHATHI B (hopMe KOHTAKTHOU pabOThI 00YYAIOIIUXCS C IEAArOTHYECKUMU

paboTHUKaMU YHHUBEpCUTETA U B (DOPME CaMOCTOSATETHHON PAOOTHI 00yYAIOIITIXCS:

Komnerenuus

Conep:xxanue
KOMTIETeHIIN T

HNuauxkarop
KOMIIETeHIIN U

IlepeyeHpb MIAHMPYEMBIX
pe3yJbTaTOB 00y4eHus Mo
JUcHMIIMHE (MOTYJIIO)

OIIK-2.

CnocobeH co31aBath U
UCCIEI0BATh HOBBIE
MaTeMaTU4YECKUEe MOJEIU B
€CTECTBCHHBIX HAyKaXx,
COBEPIIEHCTBOBATE U
pa3pabaTbiBaTh KOHIICTIIIHH,
TeOpI/II/I 1 METOJAbI

OIIK-2.1.

3HaeT OCHOBHBIC MAaTEMaTUYCCKHE
MOJIEJIA ¥ METO/IbI, UCTIONIb3yeMbIe B
€CTECTBCHHBIX HayKax, BKIFOYast
CTaTHCTUYECKOE MOJICIIMPOBAHUE,
muddhepeHnranpHble YpaBHEHUS U
YHUCIICHHBIC METOJIBI, & TAKKE
COBpPEMEHHBIE TOAXOABI K
WCCJICJIOBAHUIO U aHAJIM3Y JaHHBIX

OIIK-2.2.

YmMeeT pazpabaTeiBaTh U
aIanTUPOBATh MAaTEMATUUECKHUE
MOJIEITU [Tl PEUICHUS] KOHKPETHBIX
po0JeM B €CTECTBEHHBIX HayKax,
MIPOBOJUTD UX aHATIH3 U
Bepu(UKAIHIO, a TAKKe
MHTEPIPETUPOBATE MIOJIyYEHHBIE
pe3yIbTaThl B KOHTEKCTE HAyYHBIX
UCCIIENOBAHUN

OIIK-2.3.

MMeeTt NpakTUYECKUNA OIBIT
CO3/IaHUSI U MCCIIeIOBAHHS
MaTeMaTHYeCKUX MOJIENEH B paMKax
HAYYHBIX MPOEKTOB WIIH
UCCIIEI0BaHNMN, BKIIIOYasl yYaCTHE B
My OMKaAIUAaX, KOHQEPEHIWIX W
KOJUT1a00pausx, rjae ObuIH
pa3paboTaHbl ¥ anpoOHPOBAHBI
HOBBIE KOHIICTIIIMU M METOJIbI

[K-2.

Crioco0eH MaTeMaTHIeCKH
KOPPEKTHO CTaBUTH
€CTECTBEHHOHAY4YHbIE U
MPUKJIAIHBIE 3a1a4H

I1K-2.1.

3HaeT OCHOBHBIE METO/bI M IIOJXO/IbI
K MaTeMaTHYeCKOMY
MOJIETIMPOBAHUIO, a TAKKE
TEOPETHIECKUE OCHOBBI
€CTEeCTBEHHBIX U NPUKIIATHBIX HAYK,
HE0OXOIUMBIE 1711 KOPPEKTHOM
($hOopMyIHPOBKH 33134

[1K-2.2.

YMeeT aHanu3upoBaTh
MPAKTUYECKUE CUTYAI[UH U
(hopMyIMpOBaTH Ha UX OCHOBE
MaTeMaTHYECKUE MOJIEITH, BKIIFOYast
BBIOOD aJIeKBaTHBIX METOJIOB
pelieHus U GOPMYITMPOBKY YCIOBHI
3aJ1auu

[1K-2.3.

HNmeer npakTUueCKuil OIBIT B
pa3paboTKe U perieHuN
MaTeMaTHIECKHX 3a71ad B paMKax
MPOCKTOB WJIM HAYYHBIX
WCCIICIOBAHUM, T/Ie OBLTU YCIICIITHO
TTOCTAaBJICHBI U PEIIICHBI
€CTECTBEHHOHAYYHBIC U
MIPUKJIATHBIC 331391
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3. Temaruueckuii njiax

Ne TpynoeMkocTh, akageMH4YeCKHEe YaChl
m/m HaumeHnoBanue Qunas dopua TKY
pa3aena IMCUHUIIINHBI AyauTopnas pabora (Tekyumi
Jexuun CeMuHapsbl CamocrosnTe
(MmonyJis) KOHTPOJIb
(mpaktnyec | Konrpoun JbHAs ycnenaemocrH)
KHe padora
3aHSATHA)
1 Ba3oBbie MPUHITUITBI 15 15 10 72 Jomarmaue
HEWPOHHBIX CETEn 3a7aHus,
TecTsl
2 [IponBuHyTHIC 15 15 10 72 Jlomarinue
ApPXUTEKTYPHI 3aJlaHus,
HEUPOHHBIX CETEN C Tecrtsl,
pUMepamMu 3a1a4 TBopueckoe
3aJaHue
Ik3zamen 4
Hmozo: 30 30 24 144

O6vem oucyuniunst (M00ys) 228

(6 ax. u.)

Obvem Ooucyunaunvt (Mooyns) 6

(6 3au. eo.)

4. CopepxxaHue TUCHUILIMHBI (MOTYJIS)
Nenr/m HaumenoBanue pasjgeJia Coaep:xanue TUCHUILIUHBI (MOAYJIs1) IO TeMaM
JAMCUHMILJIMHBI (MOYJIs1)

1 basoBbie npuHLIMIBI HEHpOHHBIX | Heliponnbie cetn. O¢¢extnBHOE o00yueHHe HEHPOHHBIX CETeH.
cere CBepTouHbIE HEMPOHHBIE CETH. APXUTEKTYPHI CBEPTOYHBIX HEHPOHHBIX

ceren.

2 IIpoaBUHYTBIE apXUTEKTYPBI 3agaun c wu3o0paxkeHWsMU. Busyanmszauums Heiipoceredd. llepenoc
HEHPOHHBIX ceTel ¢ mpuMepamu | ctuid. PekyppenTHble HelipoceTu. 3agaqn ¢ Tekctamu. TpaHncdopmeps.
3a1a4 SswikoBeie Mogenu (GPT). Prompt Engineering. 3agauu co 3ByKoM.

['eHepaTUBHBIE MOJIETIH.
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

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

Kaxaplii cTyJeHT B Te4eHHE BCEro Inepuojga OOydYeHHs MOJIydaeT WHAWBUAYaTbHBINA
HEOTPAaHWYEHHBIH  JOCTYH K  DJIEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIIa K pecypcamM 3 Jr000i TOUYKH, TJIe eCTh NOJKII0UeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUHU YHUBEPCUTETA, TAK U 32 €r0 MpeaesaMHy.

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

OcHosnas numepamypa:

1. Hukonenko C., Kagypun A., Apxanrensckas E. I'lmybokoe o6yuenune. — CII6.: ITurep,
2018. — 480 c.: un. — (Cepus «bubmuoreka nporpammuctay). — ISBN 978-5-496-02536-2.

2. Tpack D. I'pokaem rimybokoe odyuenune. — CII6.: [Tutep, 2019. — 352 c.: win. — (Cepus
«bubnunoreka nporpammuctay). — ISBN 978-5-4461-1334-7.

Jlonoanumenvhas numepamypa:

1. T'yndennoy ., benmxuo U., Kypsumns A. 1'93 I'mybokoe oOydenue / nep. ¢ aHr. A. A.
CnunkuHa. — 2-¢ u3a., ucnp. — M.: JIMK Ilpecc, 2018. — 652 c.: u. un. — ISBN 978-5-97060-618-
6.

6. MartepHuajbHO-TeXHHYECKOE ofecrevueHne

YHUBEpCUTET pacrojaraerT MaTepualbHO-TEXHUYECKOW 0a30l, COOTBETCTBYIOIICH
JENCTBYIONIMM MPOTUBOIOKAPHBIM MIPAaBUJIAaM U HOpMaM U OOeCTeunBarolieil MpoBeIeHNE BCEX
BUJIOB JIUCUMIUIMHAPHOW W MEXIUCUUIUIMHAPHON TOATOTOBKM, MPAKTHYECKOW W Hay4dHO-
UCCIIEI0OBATEIbCKON PaboT 00ydaromuxcs, NpeayCMOTPEHHBIX YU€OHBIM IIJIaHOM.

[TomenieHus1, KOTOpBIE MPEACTABISAIOT COO0H yueOHbIE ayIUTOPUH [T IPOBEACHUS 3aHATHI
JEKIMOHHOTO THMA, 3aHATHH CEMHUHAPCKOro (MPaKTUYECKOro) THMA, TPYIINOBBIX U
MHAUBUAYAJIbHBIX KOHCYJIbTAIMM, TEKYIIIETO KOHTPOJIS U MPOMEXYTOUYHOU aTTeCTalluy, a TaKKe
MOMEIIEHUS JUISI CAMOCTOSTEILHOM padOThl M IOMEIICHHS AJI XPAaHEHUS U MPOPUIAKTHIECKOTO
obcimyxuBaHusl yueOHOTO 000pynoBaHus. [TomMereHns: yKOMIUIEKTOBaHbI CIICIUAT3UPOBAHHON
MeOeNbI0 U TEXHUYECKHUMH CPEJICTBAMU OOY4YEHUS, CIYXAIlUMHU JAJisl TpEeACTaBICHUs yueOHOU
uH(popMalu 00JbIION ayIUTOPUH.

N3yueHne qUCHUIUIMHBI (MOAYI) 00eCcTIeYMBaeTCsl B y4eOHBIX ayIUTOPHSX, OCHAIICHHBIX:

— CTOJIaMH U CTYJIbSIMU;

— KOMITBIOTEPHOU TEXHUKOM;

— CIeLMAIM3UPOBAHHBIM 000PYAOBaHUEM, BKJIIOUasl JEMOHCTPALIMOHHOE 000pyI0BaHHUE.

[TomereHust 151 CaMOCTOSITEIBHON pabOThl 00YJaIOIINXCSl, B TOM YHCIIE TPUCTIOCOOICHHBIE
JUISl MCIIOJIb30BAaHUS HWHBAIMAAMHM M JIMI[AMU C OTPAaHUYEHHBIMH BO3MOKHOCTSMH 3/10POBbS,
OCHAIIIEHbl KOMIBIOTEPHON TEXHUKON C BO3MOXKHOCTHIO MOAKIIOUEHUS K ceTu «MHTepHeT» H
o0ecrieyeHHeM JOCTyna K B DJIEKTPOHHYIO HH(OPMAIMOHHO-00pa30BaTEIbHYIO CpPEIy
YHuBepcurera.

OOyuaromMess TpeAoCTaBiseTcs JAOCTyn (B TOM 4YHMCIE YHaleHHBIH) K pecypcam
MH(}OPMaLMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTn «VHTepHeT», AJIeKTpPOHHBIM pecypcaM (B TOM
YHCJI€ AJNEKTPOHHBIM OMOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM MpPO(pEeCcCHOHAIbHBIM 0a3aM
JTaHHBIX U UHOOPMALIMOHHBIM CIIPABOYHBIM CHCTEMAaM):
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Ne HanMeHoBaHue noprana Ccbuika
(u3panus, Kypca, 10KyMeHTa)

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

2. | basa mannbix s IT-ciienuanucToB https://habr.com

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

4. | OdunmansHbli caiT MUHUCTEPCTBA HAYKH U https://minobrnauki.gov.ru/
BBICIIIEro oOpa3oBanus Poccutickoit denepariu

5. | ®enepanbubii mopran «Poccuiickoe odopazosanue” | https://www.edu.ru/

6. | Uadopmarmonnas cuctema "Eaunoe okno qoctymna | http://window.edu.ru/
K 00pa3oBaTensHBIM pecypcam”

7. | Enunas xomteknus mupoBEIX 00pa30BaTeIbHBIX http://school-collection.edu.ru/
pecypcos

8. | ®enepanbHblii IEHTP HHOOPMAITHOHHO - http://fcior.edu.ru/
00pa3oBaTesbHBIX PECYPCOB

[lepeuenr WMHDOPMAINMOHHBIX TEXHOJOTHH, WCIOIB3YEMBIX TIPH  OCYIIECTBICHHH
00pa30BaTeNbHOTO MpoIiecca Mo JUCIUILIMHE (MOYIIIO0), B TOM YHCIIEe KOMIUIEKT JIUIIEH3NOHHOTO
MPOrPaMMHOTO  OOCCIICYCHHS, COBPEMEHHBIE TpPO(ecCHOHANbHBIC 0a3bl  JaHHBIX U
MH(OPMaIIMOHHBIE CIIPABOYHBIE CHUCTEMBI:

HaumenoBanmne 110 IIpoussoacreo JInuen3nonnoe / cB060IHO

pacnpocTpaHsiemMoe

OnepanmoHHbIe CUCTEMBbI:
Microsoft Imagine (Windows Client, | 3apy6exHoe JMLIEH3HOHHOE
Server)
Bpay3zepsbI:
Sunekc.Bpayzep OTEUECTBEHHOE CBOOOJIHO pacrpocTpaHsieMoe
Google Chrome 3apyOekHOe CcBOOOIHO pacIpocTpaHsieMoe
OducHble NPUITOKEHUSI:
Microsoft Imagine (Visio, OneNote) | 3apyOexHoe JIMLICH3UOHHOE
TeXstudio 3apyOekHOe CcBOOOIHO pacIpocTpaHsieMoe
Adobe Acrobat Reader 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe

HpOFpaMMHOC odecrneuyenue IJIS IJTAHUPOBAHUS U YI€TAa BPEMCHU:

Toggle app | 3apy6exnoe | cBOGOIHO pacpocTpanseMoe
CucreMbl ynpapJieHHsI TPOEKTAMM:

Microsoft Imagine (Project) | sapyGeskHoe | nuuensnonHOE

Cucremsbl ynpapjieHusi 0a3aMH J1aHHbIX:

Microsoft Imagine (SQL Server) | sapyGesxHoe | muuensmonHoe

Cucrembl pe3epBHoro konuponanmus (backup):

Acronis Backup Advanced for 3apyOexHoe JIMLIEH3UOHHOE

HyperV

CnpaBo4YHO-NIPaBOBbIE CHCTEMBI:

Koncynsranrllitoc: cripaBo4HO- OTEYECTBEHHOE JIMLEH3UOHHOE

paBoOBasi CUCTEMa

Cpencrpa aHTMBMPYCHOM 3aILMTHI:

Kaspersky Endpoint Security s OTEYECTBEHHOE JIMLIEH3UOHHOE

ousneca Cranmaptabiii Russian

Edition

Cpensl pazpadoTku:

Visual Studio Code 3apy0exHOe CcBOOOJTHO PACIIPOCTPAHIEMOE
Bash (Unix shell) 3apy0exHOoe CcBOOOJTHO PACIIPOCTPAHSIEMOE
Anaconda 3apy0OeKkHOe CBOOOHO PAaCIIPOCTPAHIECMOE
Robotic Operating System 3apyOexHoe cBOOOJTHO PacIpOCTpaHsIeMOe
CopelliaSim 3apyOexHoe cBOOOJTHO pacpOCTpaHsIeMOe
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Google Colaboratory | sapy6exHoe | cBOGOIHO pacnpocTpaHsieMoe
ITakeThbl MPOrpaMMHBIX CPEICTB U OMOJTHOTEK:

AutoPsy 3apyOekHOe CBOOOJTHO pacIpocTpaHsIeMoe
Interactive Disassembler (IDA) 3apyOekHOE CBOOOHO pacIpOCTpaHsIEeMOe
Cucremsbl ynpaieHusi onéanorpaguyeckoil HHpopManmeii:

Zotero | 3apyOekHOE | CBOOOIHO pacIpoCTpaHsIeMOe
CepBHuCHI U CIYKOBI:

Bind 3apy0exHOe CcBOOOJIHO PACIIPOCTPAHIEMOE
Docker 3apyOeKHOE CBOOOHO pacIpOCTpaHsIEMOe

7. Meroan4iecKue v OlleHOYHbIe MATEPHAJIbI
MeToan4yeckne yKkazaHus JJ1s1 00yYAIOIMXCS M0 OCBOEHHUIO TUCIHUILUIMHBI (MO1YJIA)

B mponecce uzyuenust nuctmminabel (Moayisi) «Deep Learning (I'myGokoe oOyuenue)» B
paMKax TEKyLIero KOHTPOJIS YCIIEBAeMOCTH HCIIONB3YIOTCSl TaKHe BHUIBI y4eOHOH paboThI, Kak
JICKIMH, TPAKTHYECKUE 3aHATHUS, JOMAIIHWE 3allaHMs, TECThl, TBOPUECKOE 3a/JaHUE, a TaKXKe
pa3IUyYHBIE BUABI CaMOCTOSITENBbHOW paboThl OOydYaloOmMXCS IO 3aJaHUI0 IIPEroJaBaTels,
HarpaBJICHHBIC HA Pa3BUTHE HABBIKOB PO(ECCHOHATBHON JIEKCUKH, 3aKPETIJICHUE MPAKTHIECKUX
npodeccHOHaIbHBIX KOMIIETCHIINH, TOONPEHHE UHUIHATHB.

Jlexyus — cHUCTEMAaTHYeCKOe, IOCIEIOBATEIbHOE, MOHOJOTHUECKOE  H3JI0KEHHUE
nperno/iaBaTesieM yueOHOT0 MaTepuaia, Kak IMpaBuiio, TCOPETUYECKOTO XapaKTepa.

B mpomecce neknmii peKOMEHIYETCS BECTH KOHCHEKT JICKIUH: KPAaTKO M CXEMaTHYHO
(UKCUPOBATh OCHOBHBIC WJCH, BBIBOJBI W OOOOIICHUS JICKIIMU; BBIICIATH BaXKHBIC MBICIIH,
KJIIOYEBBIE CJIOBa W TepMUHBL. HeoO0XO0IMMO OTMETHUTH BONPOCHI WMJIM MaTEpUaNbl, KOTOpBIC
BBI3BIBAIOT 3aTPYIHEHMSI, U MOMNBITATbCS HAMTH OTBETHl B PEKOMEHJOBaHHOM nuTeparype. Ecnu
pa3o0parbcsi B Marepuaje He yaaercs, cieayeT chopMyIHpoBaTh BOIPOC W 3a1aTh €ro
IPEMo/IaBaTes0 Ha KOHCYJIbTAI[MH WM BO BpEMsI CEMUHAPCKOTO (IIPAaKTUYECKOT0) 3aHATHSL.

Yuacmue 6 cemunape (npaxmuueckom sanamuu) — akTUBHas paboTa CTyJIeHTa HAa CEMUHApE,
€ro OTBETHI Ha BOIIPOCHI IIPETIOABATEN U y4aCTHE B JUCKYCCHH.

Jl1s ycnemHoro yyacTvsi B CEMMHApe CTYAEHTaM PEKOMEHIYETCs 3apaHee 03HaKOMUTHCS C
TeMON OOCYXXAEHUs, IPOYUTaTh HEOOXOJMMbIE MaTepHUaibl U MOATOTOBUTH BOMPOCHL. BaxkHO
aKTHUBHO CJIyIIaTh M BOBJIEKAThCS B IUCKYCCHUIO, BHICKA3bIBasi CBOM MHEHHUS M apTyMEHTUPYS HX.
[Ipu oTBeTax Ha BOIPOCH MpENoOJaBaTeNsi CTOUT OBITh YBEPEHHBIM, YETKHUM M JIOTUYHBIM,
ONMpAasiCh HAa U3YUYEHHBIN MaTepuall. Takxke MOJIe3HO MO AEPKUBATH IUAJIOT C OJHOKYPCHUKAMU,
4T00BI 000TaTUTh 00CYXAEHUE U PACIIMPUTH CBOM 3HAHUS.

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

[Ipu pabore Haj MAOMANIHMMH 33JaHUSMHU BaXKHO BHUMATEIBHO O3HAKOMHTHCS C
TpeOOBaHUSIMU U CPOKAMHU BBITIOTHEHUsI. PekoMenmyeTcsi pa30uBaTh 3aaHusl Ha ATaIlbl, YTOOBI
n30exarh TMEperpy3kd W Iydlle yCBOUTh Marepuan. Mcmonb3oBaTh pa3ivdHble HUCTOYHUKU
nH(popMaIuu, BKIIOYasi y4eOHUKU U OHJIAMH-PECYPCHI, IJIs1 00Jiee TIIyOOKOTO TTOHUMAaHUS TEMBI.

Teopueckoe 3adanue - 3aJlaHue, HAIIPaBJICHHOE Ha HMCIIOJIb30BaHHUeE cymecTByrommx MU-
pELIeHM.

Tecm — ocobast ¢opma mpoBepku 3HaHUU. [IpoBoauTCs mMOCIe OCBOSHHSI OIHON WM
HECKOJIBKMX TEM M CBHJIETEIBCTBYET O KAaYECTBE NMOHMMAaHUS OCHOBHBIX IMOHSATUN H3y4aeMOIO
Marepuana. TecTtoBble 3aaHUsl COCTaBICHBI K KJIIOYEBBIM IIOHATHAM, OCHOBHBIM pa3zeiiaM,
BaXHBIM TEPMUHOJIOTMYECKUM KaTErOpUsAM U3y4aeMOU TUCHUIUIMHBI (MOAYIIS).

JU1 IOATOTOBKM K TECTy HEOOXOAMMO 3HAaTh TEPMUHOJIOIMUYECKHH anmapar JUCLUIIIMHbI
(MomyIs), TOHUMATh CMBIC HAYYHBIX KATETOPUNA U YMETh UX HCIIOJIb30BaTh B MPO(HEeCCHOHAILHON
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Jnekcuke. BrnageHue MOHATUHHBIM anmapaToM, BKIIOYEHHBIM B TECTOBBIE 3aJaHUs, MO3BOJISIET
MpEenojiaBaresito  ObICTPO  MPOBEPUTH  YPOBEHb  IMOHUMAHUSA  CTYJEHTAMHU  BaXKHBIX
METO/I0JIOTUYECKUX KaTerOpHil.

Camocmosmenvnaa paboma — paboTa CTyICHTOB, HAIpaBICHHAs Ha YIIIYOJECHHOE
U3yYEHHE OTICIIbHBIX TEM M BOIPOCOB YUCOHOW JUCIUTUTMHBI (MOIYIIS).

B nporiecce camocTosTeNbHOM paboThI CTYICHTHI B3aUMOJICHCTBYIOT C PEKOMEHIOBAHHBIMU
MaTepHralaMH NP MUHUMAIILHOM YYaCTHHU MPEToiaBaTelis. 3a/1auul CTyICHTa BKIIOYAIOT paboTy
C KOHCIIEKTaMH JIeKIIi (00paboTKa TeKCTa), MIOBTOPHOE N3YUCHHE YUCOHBIX MATEPUAIIOB TUIAHOB
U TE3MCOB OTBETOB, U3YUCHHUE JIOMOJHUTEIBHBIX TEM, BBIITOJHEHHE Y4eOHO-UCCIICIOBATEIBLCKUX
3aJJaHUN U IPYTOE.

CucreMa OlleHMBAHUA Pe3yJIbTATOB 00y4YeHUsl 0 JUCHHMILUIUHE (MOIYJII0)

Kpurepun nmosryyeHusi ypoBHS M OLlEHHBAHUS C(POPMUPOBAHHOCTH KOMIETEHIHI M0
aucuunanuae (Moay.o) «Deep Learning (I'itry6okoe 00y4eHue)»

OrneHuBaHuEe YPOBHS Y4YEOHBIX JTOCTIIKECHHH OOYYaIOIIUXCS IO JUCHUIUIHHE (MOIYJIIIO)
OCYILECTBIISICTCS B BUJIC TEKYILETO KOHTPOJIS YCIIEBAEMOCTH U IPOMEIKYTOUHOM aTTECTAIIHH.

I[IpomexyTouHasi aTTecTallUsl 10 JUCHUIUIMHE (MOIYJIO) OCYIIECTBISIETCS B Qopme
9K3aMeHd, TIPY 3TOM IPOBOJIUTCS OLIEHKA KOMITETCHITUH, C(HOPMHUPOBAHHBIX 10 JUCIUILINHE.

Jnsi ouleHMBAHUS TEKYIIETO KOHTPOJS YCIEBAEMOCTH M IMPOMEXKYTOYHOM aTTeCTaluu
UCIIONIB3YETCS JIeCATUOAIUIbHAS IIKaja OLEHUBAHUS, KOTOpas COOTHOCHUTCS C TPaTUIIMOHHOMN
ATUOATIIPHON IIKAJIOHN CIEAYIOUUM 00pa3oM:

[ecatudannbuas IlarudanabHas O0mas xapakTepuCTHKA pe3yJIbTaTa 00y4eHusl 1Mo
OIleHKAa OIleHKA AUCHUILTHHE (MOTYJIIO)
10 OTtnuyaHO CTyIOeHT NOJIHOCTBIO BiaJieeT 3HAHUSAMH, M3JI0KCHHBIMU B
9 OTAMYHO pabodyell mporpamMme, M TIYOOKO OCMBICISET AWCIUIUIUHY
) OTIMYHO (Momyp). On CaMOCTOSITEITEHO u JIOTUYECKU

MIOCIIEZIOBATEIEHO OTBEYAeT HA BCE BOIMPOCHI, AKIEHTHPYS
BHUMaHHE Ha HauOoJiee BAXXHOM. YMEET aHaJIM3UpPOBATh,
CpaBHUBATH, KJIACCU(UIIMPOBATD, 0060011aTh,
KOHKPETH3UPOBaTh W  CHCTEMAaTU3WPOBaTh  HM3yYCHHBIN
Marepuall, BBIACIAA KIIOYEBBIC MOMCHTBI W YCTaHaBJIMBas
MIPUYUHHO-CIIEJICTBEHHBIE  CBs3U. UYerko  dopmymupyer
OTBETHI, YBEPEHHO UHTEPIIPETUPYET PE3YJIbTATHl aHAIN30B U
JIPYTUX HWCCJICIOBAaHWN, a TAaKXKe pPemIaeT CIIOKHBIC 3aadvm.
CTygeHT XOpolo 3HAaKOM C METOJaMH HCCIIEeI0BaHUA,
HCO6XO)II/IMBIMI/I JUJISA HpaKTI/I‘IeCKOﬁ JACATCIIBHOCTU, U YMECT
CBSI3BIBATh TEOPETHUYECKUE ACTIEKThI JUCIUTUTHHEI (MOIYIIS) C
MPaKTHYECKUMH 33/ 1a9aMHU.

7 Xoporo CrynenT obnamgaer 3HAHUSAMU MPEAMETa TOYTH B TTOJTHOM

Xopomo obbeMe paboueit mporpaMMBI M CAMOCTOSTEIHHO, TOTHISCKU
MIOCIIEZIOBATEIEHO ¥ BCECTOPOHHE OTBEYAET HA BCE BOIPOCHI,
AKICHTUPYA BHUMAHUC Ha HaH60nee 3HAYNUMBbIX MOMCHTAaX.
OH yMeeT aHAIM3UPOBATh, CPABHUBATH, KIIACCUDUITUPOBATH,
000011aTh, KOHKPETH3UPOBATh M  CHCTEMAaTH3WPOBATH
W3yYCHHBIH MaTepHai, BBIACTSS ero KIOYeBhIe acleKThl
yCTaHABIMBAs MIPUYUHHO-CIICJICTBCHHEIC CBSI3H.

@opMyIHpyeT CBOM OTBETHI, yYBEPEHHO HWHTEPIPETUPYET
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[ecatudannbuas IlaTudasabHas O0mas xapakTepuCTHKA pe3yJIbTaTa 00y4eHusl 1o
OLICHKA OLICHKA JucHMIInHe (MOIYJII0)

PE3ybTaTbhl AHAJIM30B U OPYIrux HCCHGILOBaHHﬁ, a TaKXKe
peuracT CJIOXKHBIC CUTYAallMOHHBIC 3aJa4H. CTy,I[CHT XOopouro
3HaKOM C MCTOJaMH HMCCIICOOBAHUI, HeO6XOILI/IMI)IMI/I JJIsL
HpaKTquCKOﬁ JACATCIBHOCTH, nu yYMECT CBA3bIBATH
TCOPETUYCCKUE AaCHCKThI IpEAMETa C IMPAKTHYCCKUMHU

3aJa4yaMHu.
5 Y noenetBoputensHo | CTyseHT oOyiagaeT 0a30BBIMU 3HAHHMSMU TIO JAMCIUTUIMHE
4 YV 10BIETBOPUTENHEHO (Moxysro), HO HCIIBITHIBAET TPYOHOCTH pu

CaMOCTOSITETILHBIX ~ OTBETaX M  HUCHOJb3YyeT HETOYHBIC
(hopmynmupoBku. B Xome OTBETOB OH JOMyCKaeT OLIMOKH,
Kacaroruecsi cytd BorpocoB. CTyAeHT crmocoOeH peraTh
TOJILKO CaMble TMPOCThIE 3aJa4d U BIAQJACET JIMIIb
MUHUMAJTBHBIM HA0OPOM METOJIOB UCCIICTOBAHUS.

3 He cnan CryneHT He OBIajeN 00s3aTeIbHBIM MUHIMYMOM 3HAHHA 110

He cman MIpeaMETY U HE MOXKET OTBETUTH HA BOIPOCHI, JaXe €CIU

1 He cian mpernojaBarenb 3agaeT  JOMOJIHUTEIbHbIE  HABOISIIHUE
BOIIPOCHI.

Juctumumaa (Moxynb) «Deep Learning (I'my0okoe oOydeHune)» OICHHBACTCS CIICTYIONTIM
obOpazoM:

AKTHBHOCTb ‘ Bec ‘ KoamnuecTso ‘ Onucanne

Haxonumenvnasn ouenka

Jomamnwue 3aganus | 60% 14 Ha6op 3amad o remam Henenn

TBopueckoe 3aanue 1 3ajanue, HallpaBICHHOE HA UCIOJIb30BAHUE
cyuiectBytoummx M -peniennii

TecTsl 4 [TucemenHas pabota ¢ HAOOPOM 3a/1a4, KOTOPBIE HYKHO
PELIUTh 3a OTPAaHHYEHHOE BPEeMs

IIpomericymounasa ammecmayun

Ox3ameH 40% 1 [TuceMeHHast WM ycTHast paboTa HaJl 3a/1aHUeM,
HaIpaBJIeHHBIM Ha TIPOBEPKY MOIYYESHHBIX 3HAHUH U
HaBBIKOB I10 JUCIHUIUIMHE (MOJIYITIO)

®dopmyia pacuyéra HTOroBOW OleHKH Mo aucuuminHe (Moaymaw) «Deep Learning
(I'nybooxoe odoyuenne)»: «0,6 X HakonurenpHas orenka (0,7 X cpeaHee 3a JJOMAIIHAE 3aIaHUs +
0,15 x TBopueckoe 3amanue + 0,15 % cpennee 3a Tectsl) + 0,4 X sK3aMeH.

Texkymmii KOHTPOJIb yCIIeBAeMOCTH 00y4aOIIUXCS MO0 JUCHUILIHHE (MOAYJII0)
IIpumepHbIe JOMaNIHUE 3aIaHUS

JomamHee 3a1anue 1.
3aganue 1. Onummre OCHOBHBIE KOMIIOHEHTBI HEMPOHHOM CETH (BXOMHOM CIIOH, CKPBITHIE CIIOU,
BBIXOHOU cJi0i) U ux GyHKIuU. [IpuBenuTe mpuMepsl pa3IundHbIX APXUTEKTYP HEHPOHHBIX ceTel
1 00CyIuTe, B KAKUX CIy4asX OHU MOTYT ObITh IPUMEHEHBI.
3ananmue 2. Mcnonp3ys 6ubnamoreky TensorFlow umu PyTorch, co3naiite mpocTyro HEHPOHHYIO
ceTh s kKiaccupuranuu Habopa naHHbX (Hampumep, MNIST wmm Iris). Onummre miary,
KOTOpPBIE BbI IPEANPUHSIIN, U PE3YIbTAThl, KOTOPHIE BbI MOTYUUIIH.
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3ananue 3. [IpoBeaurte 00yueHHEe HEMPOHHOUM CETH HAa HEOOIBIIIOM HAOOPE JaHHBIX (HampUMep,
Ha0Op aHHBIX O I[BETax) U mpotectupyiire e€ ahdexkruBHOCTh. [Ipoananusupyiite pe3yabTaThl,
BKJTI0Yasi TOUHOCTHh U BO3MOXKHBIE OIINOKH.

Jdomammuee 3aganue 2.

3ananue 1. Peanusyiite nmpocTtyro cBepTouHyro HeiipoHHyto ceTh (CNN) mis kimaccudukanuu
n3ob0pakennii u3 Habopa gaHHbIX CIFAR-10. Onumure apXWTEKTypy CETH M IIPOBEINTE
oOyuenne. [IpoaHanusupyiite pe3ynpTaTbl, BKIIOYas TOYHOCTH MOJEIM HAa TECTOBOM Habope
JTAaHHBIX.
3aganme 2. lVccnenyiite pasnudHble METOIBI IPEIBAPUTEIBHON 00pabOTKH H300paKeHUn
(Hampumep, M3MEHEHHE pa3Mepa, HOpMalM3alus, ayrMeHTalus) M UX BIMSHUE Ha
MIPOM3BOUTEIHPHOCTh HEHPOHHOHU ceT. Co3/aiiTe HeOOIBIIION MTPOEKT, B KOTOPOM Bbl CPAaBHUTE
pe3yNbTaThl KiacCU(PUKALUY U300paKEHH IO U TIOCTIe PUMEHEHUS 3TUX METO/IOB.
3aganue 3. Peanusyiite npocTyro Moaenb A CerMEHTAlMM HW300pakeHUH, HaIpumep,
ucnons3yst U-Net. Boibeputre Habop naHHBIX (Hampumep, HAOOp MaHHBIX Ui CErMEHTallUu
JIOPO’KHBIX 3HAKOB) ¥ 00yuuTe MoJieNb. OLIEHUTE KaYeCTBO CETMEHTAIIMH U IIPEJCTaBbTE PUMEPHI
pe3yJbTaToB.

Jomamnee 3axanue 3.
3aganue 1. Peanusyiite monens aisg Kiaccu(UKanuu TEKCTOB, UCHOJb3Ysl HEHPOHHYIO CETh
(manpumep, LSTM uiu GRU) Ha Habope naHHbIX, TakoM Kak IMDB 151 aHain3a TOHAILHOCTH.
Onummre apXUTEKTypy Balleid MOJENd, MpPOoBeauTe OOydeHHe M OLEHUTE €€ TOYHOCTh Ha
TECTOBOM Habope.
3ananme 2. Vccnenyiite MeTo/1bl BEKTOpHU3alMK TeKCTa, Takue kak Bag of Words, TF-IDF u Word
Embeddings (manpumep, Word2Vec wmm GloVe). Peanusyiite mpocTyro Mojenb, KOTOpas
UCIOJIb3YET OAMH U3 3TUX METO/I0B JJIs KJIACCU(HUKALIUU TEKCTOB, U CPABHUTE PE3YIbTATHI.
3aganue 3. Co3pgaiite mpocTyio MoJenb s T€HEepalu TEeKCTa, WUCIOJIb3ys PEKYyppPEHTHbIE
Heripornasie ceTu (RNN). Boibeprute He00bI10# TEKCTOBBIM KOPIyC (HampuMep, TPOUu3BeIeHUE
JUTEpaTyphl) U 00yUUTe MOJEIb Ha ero ocHoBe. CreHepupynTe TEKCT U OLEHUTE €ro KauecTBo.

Jlomamunee 3aganue 4.

3aganue 1. Peanusyiite BapuanumonHyro aBTrodHkonep (VAE) nns reHepauuu 3BYKOBBIX
curHaioB. Breibepute HabOp NaHHBIX, HANPUMEP, 3BYKU MPUPOJBI WIH MY3BIKAJIbHBIE HOTHI.
OOyunute MOJAEIb W CreHEpUPYHTE HOBBIE 3BYKOBBIE 00pasmbl. OleHUTEe KadyecTBO
Cr€HEpPUPOBAHHBIX 3BYKOB.

3aganme 2. l3yuute MeTOAbl MpeNBAPUTEIbHONH 0O0pabOTKH ayanodailyioB, Takue Kak
npeoOpazoBanne @ypbe U MelI-4acToTHOE KernctpanbHoe npenactaBienue (MFCC). Peanusyiite
OPOCTYI0 HEHPOHHYIO CeTh Uil Kiaccu(UKaluu 3BYKOB (HampuMep, pacro3HaBaHUeE
MY3bIKJIbHBIX HHCTPYMEHTOB) U MTPOAHATU3UPYITE BIMSHUE PA3IMUHBIX METOJI0B 00pabOTKH Ha
TOYHOCTb MOJIEJIH.

3aganue 3. Coznaiite Monenb pekyppeHTHoM HelponHod cetu (RNN) ans renepanuun
My3bIKaJIbHBIX TocaenoBatenbHocTeil. Mcenonpiyiite MIDI-¢aiinel B kauecTBe oOyuaromero
Habopa naHHbIX. O0y4YNTE MOJIENb U CTEHEPUPYUTE HOBYIO MY3bIKAJIbHYIO KOMITO3UIIKIO. OlIeHHUTe
€€ KaueCTBO U OPUTHHAIBHOCTb.
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IIpumepHoe onMcanue U TPeOOBAHUS K TBOPYECKOMY 3aaHUI0

IlepBblii BADHAHT CAAYU
O 3aganun:
JlaHHbI BapuaHT IpeIoiaraeT ydyacTie B 00JbIIOM MEPONIPUSATUH, OPTaHU30BAHHOM COBMECTHO
C KypcoM "HCKYCCTBEHHBIH MHTEIJICKT' B OakajaBpuaTe W KOMaH/IOW BOBJIeueHHUs. Brr Oynere
corpynuuvath ¢ digital-xymo)KkHUKaM# U CO3[aBaTh MPOEKT MOJI X HACTABHUYECTBOM B paMKax
Data-Art (970 HampaBjeHHE B COBPEMEHHOM HCKYCCTBE, B pPaMKaX KOTOPOTO XYAOXKHHUKU
pabotarot ¢ big data).
B pamkax 3aganus OyneT HECKOJIbKO OHJIAMH MacTep-KiIaccoB, a Takke 1 ouHOe Mepomnpusarue
(Data-Art Weekend), mo pe3ynbTaTaM KOTOPOIro OyAeT BBICTABJIATH UTOTOBas OLICHKA, a TAKKE
OyZeT BO3MOXHOCTh MOMACTh Ha BHICTABKY PadoT.
OuenuBanme

o PaGota OyneT mponcxoauTs B rpymmax (3-4 yenoBeka)

e Ormenka (10 6amtoB) craBuTcs Mo pe3yibratam ydactusi B Data-Art Weekend u mpu
YCIIOBUU BBINIOJIHEHUS Pa0OTHl B COOTBETCTBUM C KPUTEPUSMHU JAHHOTO MEPOIPUSTHUS.
Onenka OyzeT 0AMHAKOBasl y BCEX B IPYIIIIE.

o To ectb Hyx)HO TpuHATH y4yactue B Data-Art Weekend, co3nate mpousBeneHue
UCKYCCTBa, U Bbl nosyuure 10 6aios
e Jlyumme pabotbl OynyT otObupaThcs mo uroram Data-Art Weekend u cmoryt mpuHATH
ydacTue B BbICTaBKax
Bropoii BapuaHT ciavu

O 3apanuu
Bama uens - coznath Hekoropoe npousBenenue (MU-)uckycersa (““MHkcnonar”) ¢ momMoIusio
HelpoceteBbix M -pemennii!
Hrorom Bameii padornl Oyner:

e UHxkcnonar

e Hebounbmioit otuer o cnocobe co3zaanus MMkcnonara
OuenuBanmne:

e PaboTa 3acuuThIBaeTCs Ha MOJHBIN Oamt BceM, KTo coznan MKcnoHaT B COOTBETCTBUU C
TEXHUUYECKUM 3aJJaHUEM

TexHu4yeckoe 3a1aHue

Tema: Yuusepcurer 0ynymero: LY gepes 50 ner

Oos3aTeabnbie arTpudyThl Bcex MU kcnonaros:

e Haszpanue MMkcnonara (MOHO creHepupoBaTh ¢ moMornisio M)

e lcnonb3oBaHue 2+ HEHpOCETEBBIX pEIIEHUI U3 pa3HbIX TOMEHOB (HapuMep, TeHeparuii
KapTUHKHU U TeHepalns TEKCTa)

e VKa3aHuE HCIOJIb3yEMbIX IIPU F€HEPalliu CEPBUCOB/MO IETeH

e Hamnume Bcex wyacteil npemtoxeHHbIXx TUNOB WMHkcnoHara B CHaHHOM 3aJlaHUU
(Hampumep, €CTh U KapTUHKA U TEKCT)

e (CrenoBaHue KPUTEPHSIM FeHEpaIliy U3 TAOIUIIBI HUXKE

e (CrenoBaHHe STUYECKOMY KOJIEKCY

IIpuMepHbIe 3a1aHusA IO TECTAM
Tect 1.

Bonpoc 1.

Kakoe MuHMMaNpbHOE YHCIIO HEHMPOHOB C MOPOTrOBOW (YHKIIMEH aKTHBAIIMW JTOCTATOYHO JJIst
pemenus 3agau XOR (MOXHO COEAMHSATD CBSI3IMH B POU3BOJILHOM MOPSJIKE)?

OrTBeT: 2
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Bomnpoc 2.
['efiT B BHIUMCAUTENBHOM Ipade peamusyeT yHkumo f(x, y) = min(x?, Y - X), Ipa 06paTHOM
pacnpocTpaHEHHMH Ha TeUT MpUIUIa NPOU3BOAHAs g =2, Kakoe 3HAueHUe IepeiacTcs Mpu
00paTHOM pacIpOCTPAHEHHUH IO pedpy MEePBOro aprymMeHTa, eciu x=1, y=3?
Otger: 4
Bomnpoc 3.
['eiit B BhuMcauTENbHOM Tpade peamusyer ¢yHkumioo f(x, y) = (x+1)(y+1), nmpu obpatHom
pacmpocTpaHEHUH Ha TEUT NPHUIUIA TPOU3BOAHAS g =2, KaKOe 3HAUCHUE IepelacTcs Npu
00paTHOM pacIpoCTPaHEHUHU O pedpy MepBOro aprymeHTa, eciu x=1, y=3?
Otser: 8
Bomnpoc 4.
HeiipoceTs cocTouTt U3 5 MMHEHHBIX MOIYNEH 0€3 CMEIIeHUs ¢ €AMHUYHBIMU MaTPUIIAMU BECOB
W=I, 3a kaxapiM 13 koTopbix ciaeayeT ReLU-aktuBamus: y = ReLU(WxReLU(WxReLU(W xx))).
Yro MOXHO cka3zaTh 0 MaTpuiie Skoou dy/dx?

@) 3TO IUaroHabHas MaTPHIA

b) sTo MaTpuIIa ¢ HEOTPHUIIATEIBHBIME SJIEMEHTAMU

C) 3TO Bceraa HyJIeBas MaTpHIa

d) sTo kBagpaTHas MaTpuUIa
Ortser: a,b,d
Bompoc S.
MBI XOTHM HCTIONB30BaTh MO OaTu-HOpManu3aiuu torch.nn.BatchNorm 1d(N) mocie moayns,
B pe3yJIbTaTe KOTOPOTO MoJyyeHa MaTpulia (2x-mepHbiid TeH30p) pazmepa 10x20. Yemy paBno N?
Otger: 20

Tecr 2.

Bonpoc 1.
Bribepute BepHbIC YTBEPIKIACHUSL:
a) testtime augmentation yBenuunBaet Bpemsi kinaccudukanuu (B 3a1a4e KIacCUPHUKAIIN )
b) Mixup sBasieTCss OJJHUM U3 BUIOB ayrMEHTAIUN
C) AyrMeHTaIiH JIydlle He HCIOIb30BaTh ¢ TeXHHKOoi DropOut
Ortger: &, b
Bonpoc 2.
Bribepute BepHbBIC YTBEPIKIACHUS:
a) SnapShot-ancam0nu TpeOyHOT NEPHOTUYECKOTO COXPAHCHUS MApaMETPOB CETH IIPH
0o0y4yeHuun
b) 3HaueHue Ha pa3HbIX HelipoHax oaHOro ciost FFN 10/KHBI KOppenupoBaTh
C) Moaynb nmynuHra He UMeeT 00y4aeMbIX TTapaMeTpOB
OTBeT: 3, C
Bomnpoc 3.
Kaxkas yacts cBEpTOUYHOI ceTH OOBIYHO camasi MeJICHHAs?
a) CBEPTKH
b) BN-momynu
¢) ReLU-monymu
d) OnTtumwuzarop
Otger: a
Bomnpoc 4.
B tpancdeprnom ob6yueHum. ..
a) wucnoib3yercs Tpanchopmep
b) wucnoas3yercs yxe oOyueHHast CETh
C) 00s3aTeIbHO MPOU3BOAMUTCS 3aMOPO3Ka CIIOEB
d) wmcmoap3yercs «y3K0e TOpIIo»
Ortger: b
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Bompoc 5.
Ecin ogHOMEpPHYIO CBEPTKY C SLIPOM JUIMHBI 3 IPUMEHUTH K BEKTOPY AauHBI 10 0e3 majguHra, To
HOJYYHUTCH. ..
a) matpuna 10x10
b) marpuima 8x8
C) BekTOp MUHBI 10
d) BekTOp MIHHBI 8
e) ckasp
Ortger: d

Tect 3.

Bomnpoc 1.
Kaxkoii MOysib OTBEUAET 3a yCTpaHEHHE 1yOJIIMKATOB PErMOHOB-OTBETOB B IETEKTOPE OOBEKTOB?
a) SS
b) RPN
c) NMS
d) SPP
Otser: C
Bonpoc 2.
Perpeccuto kakoii pa3MepHOCTH (pa3MEPHOCTh OTBETA) MCIIOJIL3YIOT JIJISl YTOUHEHHSI TIOJI0KESHUS
U pa3Mepa npsMOYroJbHOrO pernoHa’?
Otger: 4
Bomnpoc 3.
Kakue u3 yka3aHHBIX CETeH peau3yloT ABYXCTaIMHHBIA MOAX0]] K IETCKTHPOBAHUIO OOBEKTOB?
a) R-CNN
b) Faster-RCNN
c) YOLO
d) SSD
e) CornerNet
f) FCOS
Otgert: 8, b
Bonpoc 4.
Yem xapakTepHa omnbka focal-10ss?
a) MeHblie mTpadyeT 3a MPaBUIbHBIC YBEPECHHBIC OTBETHI
b) pexoMenayrOT HCOMB30BaTh B 3aa4ax ¢ IUCOATAHCOM
C) BCTpOEHA aBTOMATUYECKas Pery Isipru3arius
d) rapanTupyet 6osiee ObICTpOE OOyUEHHE
Ortser: 3, b
Bomnpoc 5.
Kakue 13 yka3aHHBIX CeTeil peau3ytoT O€3bIKOPHBII MOAX0]] K IETCKTUPOBAHUIO 00BEKTOR?
a) R-CNN
b) Faster-RCNN
c) SSD
d) FCOS
Ortger: d

Tect 4.

Bomnpoc 1.

CKoIBKO reiiToB B 0s1oke LSTM?
a) 0
b) 1
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c) 2
d) 3
Ortger: d
Bomnpoc 2.
CKoJIbKO mapaMeTpoB y o0bekTa kiacca nn.LSTM?
a) 1 marpuia
b) 2 marpursr
C) 2 marpuiibl ¥ 2 BEKTOpa
d) 4 marpuisl u 2 BeKTOpa
e) 4 marpuibl ¥ 4 BeKTOpa
Otger: C
Bomnpoc 3.
B uém 3axmrouaercs npumeHenue teacher forcing npu o0yuenun?
a) wucnoabp3oBaHue peephole connectons
b) B Momenb MOAAIOTCS IPEABIIYIIME HCTUHHBIC TOKEHBI, & HE CTCHEPUPOBAHHBIC MOJIEIIBIO
C) HCTHHHBIC TOKCHBI HCIIOJIBb3YIOTCS TOIBKO ISl BBIYMCACHHS OITHOKH
d) uCTHHHBIC TOKEHBI MOTYT HE UCIIOJIL30BATHCS [IPU 00yUCHUU
Ortger: b
Bomnpoc 4.
B Dxo-cersix (Echo State Networks)...
@) He ydarcs mapaMeTphbl, KOTOPbIE COOTBETCTBYIOT PEKYPPEHTHBIM CBSI3SIM CETH
b) wucmonb3yercs «y3koe ropio»
C) HCIMOJIB3YETCS «IIPOKUIBIBAHUE CBA3CH»
d) nenaercs oOpe3ka rpagueHTOB
Otger: a
Bompoc 5.
B kakux BEKTOPHBIX MPEICTABICHUAX MPEICTABICHHE CIIOBa (TOKEHA) HE 3aBUCUT OT TOTO, KaKHe
CJIOBA €r0 OKPYKAIOT (HAaIpUMep, €CIIM MBI JIOMUIIIEM TEKCT, TO TPE/ICTABICHUE HE U3MEHHTCS)?
a) word2vec
b) fasttext
c) Glove
d) BERT
OrtBerT: 4, b, C

33}13Hlflﬂ IJIdA l'lpOMe)KyTO‘lHOi;I aTTeCTalluM 110 JTMCHMIIJIMHE (MO}Iy.]'IlO)

Ne 3aganue OTtBer KomnereHnmus
n/n
1. | Kak Ha3bIBaeTCs mpoiiecc pa3OueHHs TEKCTa Ha Tokeunsanusa/tokenizati OIIK-2
OT/ICJIbHBIC DIIEMEHTHI (CII0Ba/4acTH)? on/tokenisation /
BBeauTe OTBET OJHUM CIIOBOM Ha PYCCKOM HJIH ToKeHu3aus /
AHTJIHICKOM. Tokenisation /
Tokenization
2. | Hamumwmre Tvm 3aga4u, rie HYy>KHO MPeICcKa3aTh CermenTanus/Segmenta OIIK-2
KJIACC JIJISL KXKJIOTO MUKCENS H300paXKeHNU. tion / cermenTamms /
BBeaurte OTBET OJHUM CIIOBOM Ha PYCCKOM WU segmentation
AHTJTHHCKOM.
3. | KommoneHT (cioit) Tpanchopmepa, OTBEHAIONIHIA 32 Self-attention / self- OIIK-2
CBsI3b TOKCHOB MEKIy CO00M. BBenuTe OTBET B BUjIE attention
OJTHOTO CJI0BA C JehrCOM Ha aHTIIMIHCKOM SI3bIKE.
4. | HazoBute MeTO peryisipuszanuu ¢ "seikmodennem” | JIpomayt/Dropout/dropo OIIK-2
HEWpOHOB. BBenuTe OTBET OJHHMM CJIOBOM Ha ut/ npomay
PYCCKOM HITH aHTJTUHCKOM.
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5. | Kak HaspiBaercst mporecc 0OHOBJIEHHUS BECOB ObparHoe OIIK-2
HelpoceTH uepe3 TpaaueHThl omnoku? OTBeT pacrpocTpaHeHHE
BBEJIMTE B BHJE 3 CJIOB HAa PYCCKOM SI3BIKE T 2 oumOku/Back
CJIOB Ha aHTJIUHCKOM propogation / obpattoe
pacmpocTpaHeHue
ommOku / back
propogation
6. | Uto nobamnstor K BXomy HedpoHa, u4toOwl | Cmemenue/baiiec/buac/ OIIK-2
«OABHHYTH» pesynbrar? OtBer BBemuTe onHuM | Bias/bias/cmemenne /
CJIOBOM Ha PyCCKOM HJIM aHTTIHICKOM. Guac / Gatiec
7. | Ilpocras apxuTeKkTypa HEHpOCeTH, TIe Bce MOJTHOCBSI3HAS [K-2
HEWpPOHBI CBA3aHbI cO BceMH. OTBET BBEIUTE B BU/IE | HEHPOCETH/TIOTHOCBSI3HA
JBYX CJIOB C MAJICHBKOW OYKBBI Ha PYCCKOM SI3BIKE S CETh/TIOTHOCBS3HAS
WK B BHJIE a00OpeBHATYPHI HAa aHTJIUHACKOM. apxutektypa/MLP/FCN
N/FCN/DenseNet
8. | Kak Ha3pIBaeTcs mopuus JaHHEIX, 3arpyKaemast 3a IMaker/bary/Batch / [K-2
ouH mrar ooyuenus? OTBET BBEAUTE OJHUM maket / 6aty / batch
CJIOBOM Ha PYCCKOM MJIM aHTJIMIMCKOM.
9. | Kakue cnou BcTpeuarotcst B CNN? ABI'/AT'B/BI'A/BAT/TA [K-2
A) Cseprounsrii (Conv2D) B/T'BA
B) MaxPooling
B) LSTM
I') Ionuocassusii (Dense)
10. | Yro takoe LSTM? b IK-2
A) MeToa Bu3yaiu3anuu JTaHHBIX
B) Tun pexyppeHTHO HEfpoceTH ¢ JOIToMH
MaMSTBIO
B) Anroputm o0yuenus 6e3 yuurens
I') ApxutekTypa Tpanchopmepa
11. | BN (Batch Normalization) mpumensiercs mis: B I1K-2
A) YBennueHus pazmepa BEIOOPKH
b) Hopmanuzariy BXOJHBIX JaHHBIX TEpe]
oOyueHuem
B) Crabunuzanuu pacnpeienieHus] akKTHBAIUN B
CIIOSIX
I') CyuaiiHOrO nepeMeInBaHts JaHHBIX
12. | Kakuie (hyHKIIUM aKTHBAIIUN SBISTFOTCSI ABI/ATB/BI'A/BAI/T T1K-2
HETTMHEHHBIMHE? AB/TBA
A) ReLU

b) ToxxnecTBeHHAs
B) Curmounna
I') 'unepbonuueckuii Tanrexc (tanh)
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