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1. Kparkasi XapakTepuCcTHKA JUCHUNIMHBI (MOTYJIA)

Pabouass mporpamma mucrurummabl (Monyinsi) «Deep Learning (I'myOokoe oOyueHue)»
COCTaBJIEHA B COOTBETCTBHHM C (hefiepallbHbIM roCy1apCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPTOM
BbICIIEro oOpa3oBaHusi — Marucrtpatypa no crneuuanbHoctd 02.04.01 Marematuka u
KOMIIbIOTEpPHbIE HayKu, Hpodmib I[IpoayKTOBBIH MEHEIKMEHT, YTBEPXKACHHBIH IPHUKa30M
MunucTepcTBa HayKH U BbIciIero oopasosanust Poccuiickoit @enepannu Ne 8§10 ot 23.08.2017
roja.

Nzyuenne mucuurmummbbl (Monynst) «Deep Learning (I'myGokoe oOydenme)» siBsieTcs
BOXHBIM JUI1 IOHUMaHMsSI COBPEMEHHBIX METOJ0B MCKYCCTBEHHOTO MHTEIJIEKTa, KOTOpbIE
MO3BOJISIIOT peIIaTh CIOXKHBIC 33Ja4yM, TaKWe Kak paclo3HaBaHuWe H300pakeHHid, o0paboTka
€CTECTBEHHOI'0 s3bIKa M aBTOHOMHOE BOXJaeHue. OcBoeHHE INIyOOKOro OOy4eHHs OTKpbIBAET
BO3MOXXHOCTH JIJIsl pa3pabOTKH MHHOBALIMOHHBIX MPUJIOKEHUH U TEXHOJIOTHH, CITOCOOCTBYIOLINX
TpaHchopMalUK PA3IUYHBIX OTpacel.

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

Hacrosimas aucuuruinia (MOAysIb) BKIIIOUEHA B YUEOHBIH IIJ1aH 0 TPOrpaMMe MOATOTOBKHI
Maructparypsl no HampasieHuto 02.04.01 Maremartuka W KOMIIBIOTEPHBIE HAYKH, MPOQUITH
[TponyKTOBBIII MEHEIKMEHT W BXOIUT B BapuaTHBHYIO uacTh broka 1, ¢opmupyemyro
Y4aCTHHUKaMU 00pa30BaTEIbHBIX OTHOIICHUH.

Jucnuniuza (MOyIb) U3ydaeTcs Ha 2 Kypce B 3 cemecTpe, JOCTYITHA AJISl IPOXO0XKIACHUS IPpU
YCIIOBHH YCIIEIIHOTO 3aBepiieHus aucuuiuimHbl (Momyns) «Machine Learning (MammaHOE
o0yueHue)».

Hesab u3y4yeHuss JMCHUNIMHBI (MOAYJIsI): OCBOEHHE METO/IOB U aJTOPUTMOB IIyOOKOTO
oOyudeHus i pa3pabOTKU U ONTUMM3ALMK MOieNiel, CTIOCOOHBIX 3(PPEKTUBHO peIIaTh CI0KHbIE
3aJauu B 00JIACTH HCKYCCTBEHHOI'O MHTEJUIEKTa U aHAJIN3a TaHHBIX.

3agaun u3y4yeHHus AUCHUTLIHHBI (MOAYJIs):

— (dopmupoBaHre 3HAHWI W pa3BUTHE MOHWMAHHS MO TEeMaM: KOHIICTIUS HEHPOHHBIX
CeTel W MX apXUTEKTypa, OCHOBHBIE alIrOpUTMbl OOydeHHUs (TpaJUeHTHBIA CIYCK, 0OpaTHOE
pacrpocTpaHeHHe OUIMOKN), pa3InYHbIe THIIBI HEHPOHHBIX ceTell (OJIHOCBS3HBIE, CBEPTOUHBIE,
PeKyppeHTHbIC, W T.A.), pa3inyHble (pedMBOPKM U OUOIHOTEKH ISl TIIYOOKOTO OO0y4YeHUs
(TensorFlow, PyTorch, Keras u 1p.), MeTozbl peryisipu3aiuy 1 onTUMU3anuu Moieneit (dropout,
batch normalization u np.), obimactu mnpuUMeHeHHUs Taybokoro oOydeHus (oOpaboTka
U300pakeHHi, €CTECTBEHHBIN SI3bIK, PEKOMEHIALNHU U JIp.), COBPEMEHHBIE MOAXO0/Ibl U TPEH/IbI B
UCCIIEIOBaHUSX IIyOOKOro oOy4eHHs, METpUKH JUIsl OLIEHKM KauecTBa Mojeneil (accuracy,
precision, recall, F1-score u ap.), IPUHIUITBI KPOCC-BATUAALUK U €€ IPUMEHEHHE;

— OCBOEHME yMEHMH pa3pabaTbiBaTh apXUTEKTYpbl HEHPOHHBIX CeTeH Ui peLIeHHs
KOHKPETHBIX 3aj[ad, MOJ0WpaTh W HACTPaWBaTh THIIEPIIApaMETPhl MOJIENEH, MOIrOTaBINBaTh U
o0OpabatbIBaTh JaHHBIE 11 00yueHus Mojeneil (mpenodpaboTka, ayrmMmeHTanus u ap.), paboTarb
¢ OONBIIMMHU OOBEMaMM JAaHHBIX W WX XPAaHEHHs, TMPOBOJUTH IKCIIEPUMEHTHI M CPAaBHUBATh
pe3yabTaThl PAa3TUYHBIX I1OAXO0J0B, MHTEPIPETUPOBATh BHIBOJBI MOAETH U BU3yaIU3HPOBATH
pe3yJbTaThL;

— (¢opMupOBaHUE HaBBIKOB NporpaMMupoBanus Ha Python u ncnonb3oBanus 6udbauoTex
JUIs TITyOO0KOT0 00y4eHus, paboThl ¢ ppeiiMBOpKaMu ITyOoKoro ooyueHus (00yueHue, Batuaanus
W TECTHPOBAHUE MoOJeNeil), camMooOpa3oBaHus (CIEIUTh 3a HOBBIMH HCCICIOBAHUAMH U
TeHACHIUSIMH B 06nacTu deep learning).
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerennuu, ¢opmupyemble B pe3ylibTaTe OCBOSHHS TUCHMIUIMHBI (MOIYJS) TpU
IIPOBE/ICHUH Y4EOHBIX 3aHATUH B (hOpMe KOHTAKTHOM paboThl 00yUarOIMXCs € eJarornuecKuMu
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHONU PabOThI 00yUYarOIINXCA:

Komnerenuusi | Coaep:kaHue KOMINeTeHIIHH Nuauxarop IlepeyeHb MJIAHUPYEMBIX
KOMIeTeHIH U pe3yJbTaTOB 00y4eHus Mo
AUCHMIJIMHE (MOTYJIIO)
YK-6. Crioco0eH omnpeaenaTs u YK-6.1. 3HaeT OCHOBHBIE METOJIbI
pean30BBIBATh TPHOPUTETHI CaMOOIICHKH M aHAJIN3a CBOEH
cOOCTBEHHOM EATEIHHOCTH U JIESITEIbHOCTH, a TaK¥Ke
CHOCO0bI ee MIPUHIIUIIBL YIIPaBICHHUS
COBEPIIICHCTBOBAHUS Ha OCHOBE BpEMEHEM M I[eJIeNoIar aHus
CaMOOIICHKH YK-6.2 YMeeT CTaBUTh pealuCTUYHBIE U

JOCTUKUMBIE 11U, OTPEAETATH
IIPUOPUTETHI B CBOEH
JESITENbHOCTH, a TAKXKE
pa3pabatTbiBaTh U BHEAPSTH
TUTaHBI 110 COBEPILIEHCTBOBAHUIO
CBOUX HaBBIKOB M KOMIIETEHLIUH
Ha OCHOBE MOJIYYEHHOU
CaMOOLIEHKH

YK-6.3 Hmeer npakTHUECKHUIA OTIBIT
MIPUMEHEHHUST METO/IOB
CaMOOIIEHKH B CBOEH
poheCCUOHATBHOMN
JeATeILHOCTH, BKIIIOYAst
y4JacTHe B TPEHHHTaX,
CeMHHapaXx U MPOeKTax,
HalpaBJICHHBIX Ha Pa3BUTHE
TUYHOU 3 (HEKTUBHOCTH U
npodecCHOHAILHOTO pOCTa

OIIK-2. CriocobeH co3/1aBaTh 1 OIIK-2.1. 3HaeT OCHOBHEIC
UCCIIeZIOBaTh HOBBIE MaTeMaTHYeCKUe MOJICIH U
MaTeMaTHYeCKUe MOJICIH B METO/]IbI, NCTIONb3yEMbIE B
€CTEeCTBEHHBIX HayKax, €CTECTBEHHBIX HayKax, BKIFOYas
COBEpIIEHCTBOBATH CTaTUCTUYECKOE
pa3pabaTbiBaTh KOHIIETIIHH, MOJICTTHPOBAHUE,
TEOPUU U METOJIBI nuddepeHInaTbHbIE YPaBHEHUS

1 YUCJICHHBIC METOJbBI, a TAKXKC
COBPCMCHHBIC IMOAXO/bI K
HCCJIICAOBAHUIO U aHAJIN3Y
JaHHBIX

OIlK-2.2 YmMmeeT pazpabaTeiBaTh U
a/1anITUPOBATh MATEMaTHUECKHE
MOJIEJIN JAJIsI peLIeHHUs
KOHKPETHBIX MPo0OieM B
€CTECTBEHHBIX HayKax,
MIPOBOJUTDH UX aHAIH3 U
BepudUKaIuio, a TakxKe
HWHTEPIPETHPOBATH MOTYYCHHbIE
pe3ybTaThl B KOHTEKCTE
HAYYHBIX HCCJIEIOBaHUMN

OIlK-2.3 HMeeT npakTUYECKHUIA OTBIT
CO3MIaHMS U UCCIICTOBAHUS
MaTeMaTHYECKUX MOJICTICH B
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paMKax Hay4HBIX TPOCKTOB MU
HCCIIEJOBAHNM, BKITFOUAS
y4acTHUEC B ITyOTUKAIUAX,
KOH(EpPEHIUAX WIN
KoJutaboparusx, rae ObuTH
pa3paboTaHbI ¥ alPOOHPOBAHEI
HOBBIC KOHIICTIIIUY U METOJIbI

[K-3.

Crioco0eH periath 3a1auu
podeCCHOHATTEHOM
JIEeSITEIbHOCTH B 00JIacTH
MPOAYKTOBOTO MEHE/PKMEHTA,
(bopMyIIUPOBATh PE3yNITATHI
aHalin3a " BBISABITH
MOCIICICTBUS TIOJTYYCHHBIX
JaHHBIX IJIA IPUHATUA
000CHOBaHHBIX PEIICHUN 1
OINITUMH3AalIUU IIPOAYKTOB

[K-3.1.

3HaeT MCTObl U MHCTPYMCHTBI
IMPOAYKTOBOT'O MCHCPKMCHTA

IK-3.2.

YMeeT npuMeHsTh
aHaJIMTUYEeCKUE HHCTPYMEHTHI U
TIpoTpaMMHOE 00CCTIICUCHHE TS
00pabOTKH ¥ BU3yaTH3aIiN
JAHHBIX, a TAKXKE
(hopMynHpOBaTH BEIBOJIBI HA
OCHOBE TPOBEICHHOTO aHAIHN3a

[IK-3.3.

Nwmeet ombiT paboThl HAZ
PCaJIbHBIMU IPOCKTAMU B
00J1acTH MPOLYKTOBOTO
MEHEDKMEHTA, BKIIF0Yast aHaIN3
I0JIb30BATENILCKOTO MOBEICHUS
1 ONITUMHU3AHIO IIPOJAYKTOB Ha
OCHOBE IOJTYYSHHBIX JaHHBIX

[1K-4.

Crioco6eH myOamaHO
MIPEJICTABJIATh COOCTBECHHBIC U
W3BECTHBIC HAYYHBIC
pe3yIbTaThI

[1K-4.1.

3HaeT OCHOBHbBIC MPUHITUITBI
3¢ (HEeKTUBHOTO MyOJIUIHOTO
BBICTYTUICHUSI, METO/IbI
BU3YyallU3alMU JaHHBIX U
OCHOBHBIE TPeOOBaHHUS K
HAYYHBIM TIPE3EHTALIUSM,
BKITIOYAsl CTPYKTYPY U
coJiepyKaHue

[K-4.2.

YMeeT 4eTKO U JIOTUYHO
(hopMyJIMPOBaTH CBOU Hay4YHBIS
pe3ybTATHI, ATANTUPYS UX JJIS
Pa3INYHBIX ayJAUTOPHH, & TAKKE
HCIIOJIb30BaTh BU3yaJIbHbIE
Cpe/ICTBa JUIsl yIyUIICHHS
BOCHIPHSTHS] HHOpMAIIUH

[K-4.3.

MMeeT NpakTHYECKUNA OIIBIT
Y4aCTHsl B HAYUHBIX
KOH(epeHIUAX, CEeMUHapax MU
JIPYTUX MEPOTIPUSTHSIX, Te
YCIIEITHO MPECTABIIII CBOU U
H3BECTHBIC HAYYHbIE
pe3ybTaTHl, MoTy4yasi 00paTHyIo
CBSI3b U B3aUMOJEHCTBYSI C
ayIMTOpUEH
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3. Temaruueckuii njiax

Ne TpynoeMKocTh, akageMHYeCKHE YACHI
m/m HaumeHnoBanue Qunas dopua TKY
AyaurtopHas padora .
pa3aena IMCUHUIIINHBI (Tekyumi
Jlexkiun CeMuHapsbl
(MonyJis) (npakTiuec Kontpo | CamocrosiTe/n KOHTPOJIb
Jb Hasi paboTa ycneBaeMoCTH)
KHe
3aHSATHA)
1 Ba3oBbie MPUHITUITBI 8 8 39 Jomarmaue
HEWPOHHBIX CETEn 3aJlaHUs,
Tecthl
2 [IponBuHyTHIC 8 8 39 Jlomarinue
APXUTCKTYPBI 3aJlaHusl,
HEUPOHHBIX CETEN C Tecrtsl,
pUMepaMu 3a/1a4 TBopueckoe
3aJlaHue
3auem 4
Hmozo: 16 16 4 78
O6vem oucyuniunst (M00ys) 114
(6 ak. u.)
Obvem Ooucyunaunvt (Mooyns) 3
(6 3au. eo.)
4. CopepxxaHue TUCHUILIMHBI (MOTYJI5)
Nenr/m HaumenoBanue pasjgeJia Coaep:xanue TUCHUILNIMHBI (MOAYJIS) IO TeMaM

JAMCUHMILJIMHBI (MOYJIs1)

1 bazoBble npuHLIMIBEI HEHpOHHBIX | Heliponnbie cetn. O¢¢exTuBHOE o00yueHHe HEHPOHHBIX CETEH.
cere CBepTouHbIE HEMPOHHBIE CETH. APXUTEKTYPHI CBEPTOYHBIX HEHPOHHBIX

CETEeH.
2 IIpoaBUHYTBIE apXUTEKTYPBI 3agaun c wu3o0paxkeHWsMU. Busyanmszauums Heiipoceredd. llepenoc

HEUPOHHBIX CETEU ¢ mpUMepaMu
3a1a4

ctuiis. PekyppenTtHbie HelipoceTn. 3agauu ¢ TeKcTaMu. TpaHcopMepsl.
SswikoBeie Mogenu (GPT). Prompt Engineering. 3agauu co 3ByKOM.
I'eHepaTUBHBIE MOJIEIIH.
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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  DJEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIa K pecypcaM M3 JI000# TOUYKH, Tlie eCTh NOAKII0oUeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TaK U 3a €T0 IPEICIIaMH.

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

OcHosnas numepamypa:

1. Hukonenko C., Kagypun A., Apxanrensckas E. I'mybokoe o6yuenue. — 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
«bubnuoreka nporpammuctan). — 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. MartepuajbHO-TeXHHYECKOe o0ecredeHne

YHUBEpCUTET pacrojaraerT MaTepualbHO-TEXHUYECKOW 0a30l, COOTBETCTBYIOIICH
JENCTBYIONIMM MPOTUBOIOKAPHBIM MIPAaBUJIAaM U HOpMaM U OOeCTeunBarolieil MpoBeIeHNE BCEX
BUJIOB JIMCUUIUIMHAPDHOW W MEXIUCUUIUIMHAPHOW IOATOTOBKM, HPAKTHUYECKOH M HAay4yHO-
UCCIIEI0BATEIbCKON PaboT 00yJaroUMXcsl, MPETYCMOTPEHHBIX YUEOHBIM IIIIAHOM.

[TomenieHus1, KOTOpBIE MPEACTABISAIOT COO0H yueOHbIE ayIUTOPUH [T IPOBEACHUS 3aHATHI
JEKIMOHHOTO THMA, 3aHATHH CEMHUHAPCKOro (MPaKTUYECKOro) THMA, TPYIINOBBIX U
VMHAUBUAYaAJIbHBIX KOHCYJIbTAIMNA, TEKYLIETO KOHTPOJIS U MPOMEKYTOUYHON aTTeCTalluM, a TaKkKe
MOMEIIEHUS JUISI CAMOCTOSTEILHOM padOThl M IOMEIICHHS AJI XPAaHEHUS U MPOPUIAKTHIECKOTO
obcimyxuBaHusl yueOHOTO 000pynoBaHus. [TomMereHns: yKOMIUIEKTOBaHbI CIICIUAT3UPOBAHHON
MeOeNbI0 U TEXHUYECKHUMH CPEJICTBAMHU OOY4YEHUS, CIYXKAIIUMU AJI TPEICTaBICHUsS y4yeOHOH
uH(popMalu 00JbIION ayIUTOPUH.

N3yueHne qUCUUIUIMHBI (MOAYIA) oOecTiedrBaeTcsl B y4eOHBIX ayTUTOPUSX, OCHAIICHHBIX:

— CTOJIaMH U CTYJIbSIMU;

— KOMITBIOTEPHOU TEXHUKOM;

— CMeLMAIU3UPOBAHHBIM 000PYAOBaHUEM, BKIIIOYAs JEMOHCTPAIMOHHOE 000pYA0BaHHE.

[TomerieHust 151 CAaMOCTOSITEIBHON pabOThl 00YJaIOMINXCsl, B TOM YHCIIE TPUCTIOCOOICHHBIE
JUIS MCIIOJIb30BAaHUS MHBAIMAAMHM U JIMIAMU C OrPAaHUYEHHBIMHU BO3MOKHOCTSMH 370POBbBS,
OCHAIIIEHbl KOMIBIOTEPHON TEXHUKON C BO3MOXKHOCTHIO MOAKIIOUEHUS K ceTu «MHTepHeT» H
o0ecrieyeHHEeM JOCTyHa K B DJIEKTPOHHYIO HH(POPMAIMOHHO-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 MpPOQEeCCHOHAIBHBIM 0azaM
JTaHHBIX U UHOOPMALIMOHHBIM CIIPABOYHBIM CHCTEMAaM):

DNEeKTPOHHBIA JOKYMEHT



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 (MOAYIII0), B TOM YHCIIEe KOMIUIEKT JTUIIEH3NOHHOTO
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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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/

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. MeroanuyecKkue v OlleHOYHbIEe MATEPUAJIBI
MeToanuyeckne yKkazaHus JJ1s1 00yYAIOIMXCS M0 OCBOCHHMIO IMCIUILIMHBI (MOIYJIs1)

B mponecce uzyuenus puctuminasel (Mmoayisi) «Deep Learning (I'myGokoe oOyueHwue)» B
paMKax TEKyLIero KOHTPOJIS YCIIEBAeMOCTH HMCIIONB3YIOTCSl TaKHe BUABI y4eOHOH paboThI, Kak
JICKIMH, TPAKTHYECKUE 3aHATHUS, AOMAIHUE 3aJaHHs, TECThI, TBOPYECKOE 3a/aHHe, a TaKXKe
pa3IUyYHBIE BUABI CaMOCTOSITENBbHOW paboThl OOydYaloOmMXCS IO 3aJaHUI0 IIPEroJaBaTels,
HarpaBJICHHbIC HA Pa3BUTHE HABBIKOB MPO(ECCHOHATBHON JIEKCHKH, 3aKPEIICHUE MTPAKTHYECKIX
npodeccHOHaIbHBIX KOMIIETCHIINH, MOOIPEHHE UHUIHATHB.

Jlekyusi — CUCTEMAaTHYECKO€, IMOCIEIO0BATEIbHOE, MOHOJOTMYECKOE  M3JIOKECHUE
npernoaaBaTeseM y4eOHOro MaTepHaa, Kak MpaBuilo, TECOPETHYECKOTO XapaKTepa.

B mpomecce neknmii peKOMEHAYeTCss BECTH KOHCHEKT JISKIUH: KPAaTKO M CXEMaTHYHO
(UKCHpPOBaTh OCHOBHBIC WJEH, BBIBOABI M OOOOIIEHHS JIEKIWHU; BBLACIATH BAKHBIC MBICIIH,
KJIIOYEBBIE CJIOBa W TepMUHBL. HeoO0XO0IMMO OTMETHUTH BONPOCHI WMJIM MaTEpUaNbl, KOTOpBIC
BBI3BIBAIOT 3aTPYIHEHMS, U MOMBITATbCS HAMTH OTBETHI B PEKOMEHI0BaHHOU nuTepatype. Ecimu
pa3oOparbcsi B MaTepHaje HE yJIaercs, cieayeT CGOpMYyIHpOBaTh BOIPOC M 3a4aTh €ro
IPEMo/IaBaTes0 Ha KOHCYJIbTAI[MH WM BO BpEMsI CEMUHAPCKOTO (IIPAaKTUYECKOT0) 3aHATHSL.

Yuacmue 6 cemunape (npaxmuueckom sanamuu) — akTUBHasI paboTa CTy/IEHTa Ha CEMUHApE,
€ro OTBETHI Ha BOIIPOCHI IIPETIOAABATEINS U yYaCTHE 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 TUCKYCCHIO, BHICKA3bIBasi CBOM MHEHUSI U 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 HEJICIIH.

[Ipu pabore Haj MAOMANIHMMH 33JaHUSMHU BaXKHO BHUMATEIBHO O3HAKOMHTHCS C
TpeOOBaHUSIMU U CPOKAMHU BBITIOTHEHUsI. PekoMenmyeTcsi pa30uBaTh 3aaHusl Ha ATaIlbl, YTOOBI
nu30exarh TMEperpy3kd W Iydlle yCBOUTh Marepuall. lcrmonb3oBaTh pa3iuyHble HCTOYHHKHU
nH(popMaIuu, BKIIIOYasi Y4eOHUKU U OHJIAWH-PECYPCHI, IJIs1 00Jiee TIIyOOKOTO TTOHMMaHUS TEMBI.

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

Tecm — ocobast ¢opma mpoBepku 3HaHWUU. [IpoBogauTCs Mocine OCBOCHHS OIHON WM
HECKOJIbKUX TEM U CBHJIETENIbCTBYET O KauecTBE IMOHUMAHHUS OCHOBHBIX MOHATUN H3y4aeMOTo
MaTepuana. TecToBble 3alaHus COCTABJIEHBI K KIIIOUYEBBIM IOHSTHUSIM, OCHOBHBIM pasieiaM,
BaXHBIM TEPMHUHOJIOTMUECKUM KATErOPUSAM M3y4aeMOW JUCLUIUINHBL (MOYJIs).

JU1 TOATOTOBKU K TECTy HEOOXOAMMO 3HaTh TEPMUHOJIOIMUYECKHH anmapaT JUCLUIUIMHEIL
(MomyJIs), TOHUMATh CMBICIT HAYYHBIX KATETOPUNA U YMETh UX UCIIOJIb30BaTh B PO ECCHOHATBLHOM
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JeKkcuke. BrnageHue mOHATUHHBIM annaparoM, BKIIOYEHHBIM B TECTOBBIE 3aJaHUs, MO3BOJISET
NPErnoAaBaTeNlto  ObICTPO  MPOBEPUTH  YPOBEHb  MOHWMAHHS  CTYJACHTAaMH  BaXKHBIX
METO/I0JIOTUYECKUX KaTerOpHil.

Camocmosmenvnaa paboma — paboTa CTyICHTOB, HAIpaBICHHAs Ha YIIIYOJECHHOE
U3y4EHHE OTICIIbHBIX TEM M BOIPOCOB YUeOHOW AMCIUTUINHBI (MOIYJIIS).

B niporiecce camocTosTenbHOM paboThI CTYICHTHI B3aUMOACHCTBYIOT C PEKOMEHIOBAaHHBIMU
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, BBHIIIOJHCHUE YI€OHO-UCCIIEIOBATEILCKUX
3aJJaHUN U IPYTOE.

CucreMa OlleHMBAHUA Pe3yJIbTATOB 00y4YeHHs 10 JUCHUILINHE (MOYJII0)

Kpurepun nmosryyeHusi ypoBHS M OLlEHHBAHUS C(POPMUPOBAHHOCTH KOMIETEHIHI M0
aucuumannae (Moay.aw) «Deep Learning (I'ty0okoe o0yuenue)»

OrneHuBaHUEe YPOBHSI YYEOHBIX JTOCTHKCHHH OOYYAIOIIUXCS IO TUCIUIUIHHE (MOIYITIO)
OCYILECTBIISICTCS B BUJIC TEKYILETO KOHTPOJIS YCIIEBAEMOCTH U IPOMEIKYTOUHOM aTTECTAIIHH.

IIpomexyTouHasi aTTecTamusi 10 JUCHUIUIMHE (MOIYJIO) OCYIIECTBISCTCS B (hopme
3auema, IPHU STOM IIPOBOJMTCS OIICHKA KOMIIETCHIIUH, CPOPMHUPOBAHHBIX 110 JUCIMILIAHE.

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

JecaTubannbuas) IlaTtudannbHas Ouenka 3a OO0mas xapakTepucTHKA pe3yJibTaTa
OIleHKA OIleHKAa 3aver 00y4eHus1 Mo TUCHUILTHHE (MOTYJTI0)

10 OTtnuyaHO 3auTeHo CTyoeHT TOJIHOCTBIO BIIAJCET 3HAHHSIMU,

9 OTIIMYHO 3ayTeHo HU3JI0KCHHBIMU B pa60qel71 mnporpamMme, Hu

8 OTIHYHO 3auTeHo rIyOOKO OCMBICISICT JUCHUILUIMHY (MOIYJIb).

On CaMOCTOSATEIHLHO " JIOTHYECKH
MOCJIE/IOBATENIbHO OTBEYAET HA BCE BOIMPOCHI,
aKIIEHTUPYS BHUMaHHE Ha Haubosee BaXKHOM.
Ymeer aHAJTM3UPOBATH, CpaBHHUBATH,
KJIACCU(HUIIMPOBATD, 0000111aTh,
KOHKPETHU3HPOBaTh M  CHCTEMAaTH3HPOBAThH
H3yquHBII>'I Marc€puall, BBIACIIAA KIIOYCBBIC
MOMCECHTHGI nu yCTaHaBJIMBast MIPUIUHHO-
CleNCTBEHHbIE CBsi3U. YeTko (GopMynupyer
OTBETHI, YBEPEHHO HHTEPIPETUPYET
pe3yabTaThI aHAJTN30B u JPYTUX
UCCJIC/IOBAHUI, a TaKKe pEIIaeT CIIOKHbBIC
3amaun. CTYJEHT XOPOIIO 3HAKOM C METOIaMH
HCCIIeIOBAHNS, HEOOXOTUMBIMH JUTS
HpaKTH‘IeCKOfI JCATCIBHOCTH, u YMEET
CBA3BIBATH TEOPETUICCKUE ACTICKTHI
JUCHUTUTAHBL  (MOAYJI) € MPAKTHYSCKUMHU

3ajauamMi.
7 Xoporo 3auTeHo CrygeHnT o0OmamaeT 3HAHHSAMH IpeaMeTa
6 Xopoo 3auTeHo MOYTH B TOJHOM o0BbeMe  paboueit

ImporpaMmMmbel 1 CaMOCTOSATCIIBHO, JIOTUYCCKH
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JecarudannpHas IlsaTuéannbHas Ouenka 3a OO0mast XapaKTepuCTHKA pe3yJbTaTa
OLICHKA OLICHKA 3a4ger 00y4eHHMs MO JUCHUILVINHE (MOIYJII0)

MOCJIEe0BAaTEIbHO M BCECTOPOHHE OTBEYAET
Ha BCE BOMPOCHI, aKIEHTUPYS] BHUMaHUE Ha
HauOosee 3HAYMMBIX MOMeHTax. OH ymeeT
aHAJIM3UPOBATH, CpaBHMBATB,
KJIacCH(pUIMpOBaTh, 000011aTh,
KOHKPETH3UPOBaTh W CHCTEMAaTH3UPOBATh
W3yYCHHBIH  MaTepuall, BBIICHSAS  €ro
KIIOYCBBIC  aCMEeKTBl WM yCTaHABJIMBAS
MPUYUHHO-CIICJICTBCHHBIC CBSI3H.
®dopMynmUpyeT CBOM  OTBETHI, YBEPECHHO
HHTEPIPETUPYET pE3YIbTaThl aHAIU30B U
JIPYTUX WCCIEJOBaHMMA, a TakkKe perraeT
CJIOKHBIC CUTYAalMOHHBIC 3aJayqu. CTYILGHT
XOPOIIIO 3HAKOM C METOJaMH UCCIIeIOBAaHUS,
HEOOXOIUMBIMH JUTS MPAKTUICCKOU
JACATCIIBHOCTH, )41 yYMEET CBA3bIBATH
TEOPETUYECKUE  aCMEKThl  MpeaMera ¢
MPAaKTUYCCKUMH 33]JauaMH.

5 Y 10BIETBOPUTENHHO 3auTeHo CryneHT oOyianaeT 0a30BBIMU 3HAHHSIMH 10

4 VY I0BACTBOPUTEIBHO|  3aYTEHO JUCIMILIMHE  (MOJYI0), HO HCIBITHIBACT
TPYJHOCTH MPH CAMOCTOSATENLHBIX OTBETaX U

UCTIONIB3YeT HETOYHBbIE (OPMYIUPOBKH. B
X0Jle OTBETOB OH JIONycKaeT OLIMOKH,
Kacaromuecs CyTH BompocoB. CTyaeHT
CIOCOOEH penIaTh TOJBKO CaMble IIPOCTHIE
3aJjayd M BIAAeeT JUIIb MHUHUMAJIbHBIM
Ha0OpPOM METOJ0B HCCIIEI0BAHMUS.

3 He cnan He zautreno | CtyneHT He  oOBjiagen  00S3aTelIbHBIM

He cnan He 3aureHo | MUHEMYMOM 3HaHWH 1O TpeaMETy U HE

1 He cIaH He 3auyteHo MOXET OTBCTUTHL Ha BOIIPOCHI, AAXKEC C€CJIH

nmpernogaBarciib  3a1a€T  JOIMOJHHUTCIILHBIC

HaBOAIINE BOIIPOCHI.

Hucnunmuna (Mmoaynb) «Deep Learning (I'myOokoe o0y4ueHne)» OlEHUBACTCS CIETYIOIINM
obpazom:

AKTHBHOCTH ‘ Bec ‘Konnqecn;o‘ Onucanne
Haxonumenvhas oyenka
Homarmrave 3amanus | 60% 14 HaGop 3amad o remam Henenu
TBopueckoe 3a1anme 1 3ananue, HalIpaBIEHHOE Ha UCIIOJIL30BAHUE

cymectBytomux MU -pemennit

TecTsl 4 [TucemenHas paboTta ¢ HAOOPOM 3a/1a4, KOTOPBIE HYKHO
PEIMNTH 32 OTPAaHUIEHHOE BPEMSI

HPOMEJKJyIHOllHaﬂ ammecmauusn

3auer 40% 1 [TuceMenHas uny ycTHast padoTa Hajl 3aJaHiuEM

2
HaIpaBJICHHBIM Ha MPOBEPKY MOJYUYCHHBIX 3HAHUN U
HABBIKOB I10 TUCITUILTHHE (MOJTYJIIO)
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®opmyJa pacyéTra UTOroBOW OlEeHKH MO aucuuiuiudHe (moaynaw) «Deep Learning
(I'ny6okoe o0yuenue)»: «0,6 x HakonurtenbHas ouenka (0,7 X cpenHee 3a JOMAIIHUE 3a1aHUS +
0,15 x TBOpueckoe 3amanue + 0,15 X cpeanee 3a Tecthl) + 0,4 X 3a4eTy.

Texkyuuii KOHTPOJIb YCIIeBAEMOCTH 00y4aKOIIMXCS 10 AUCHUILIMHE (MOLYJII0)
IIpumepHbIe fOMALLIHUE 3aJaHUS

Jdomamnee 3aganue 1.
3apanue 1. OnumuTe OCHOBHBIE KOMIIOHEHTHI HEHPOHHOM CeTH (BXOJHOMU CIIOH, CKPBITHIE CJIOH,
BBIXOJTHOH ¢J10H) 1 uX pyHKIMH. [IprBeuTe MpUMepsl pa3InYHbIX APXUTEKTYP HEUPOHHBIX CeTei
U 00Cy/InTe, B KAKHX CITy4astX OHU MOT'YT OBITh IPUMEHEHBI.
3aganue 2. Mcnonw3ys 6ubnmoreky TensorFlow wmm PyTorch, coznaiite mpocTyro HeHpOHHYIO
ceTb Ui Kiaccupukanuu Habopa maHHbIX (Hampumep, MNIST wmum Iris). Onummre mary,
KOTOPbIE BbI IPEINPUHSIIN, U PE3YIbTaThl, KOTOPbIE BbI OJIYUYHIIH.
3aganue 3. [IpoBenute oOydyeHre HEUPOHHOI ceTH Ha HEOONBIIOM HAOOPE NaHHBIX (HAIIPUMED,
Ha0Op JaHHBIX O IBETaX) U mnporectupyite e€ addexTuBHOCTD. [Ipoananu3upyiite pe3yabTaThl,
BKJIIOYasi TOUHOCTh U BO3MO>KHBIEC OIIMOKH.

Jlomamnee 3a1aHue 2.

3aganue 1. PeanmsyiiTe mpoctyro cBepTouHyro HelipoHHyio ceth (CNN) s kinaccudukanuu
nzoOpaxenuit u3 Habopa nanHeix CIFAR-10. Onumurte apXuTeKTypy CETH U TMPOBEAUTE
oOyuenue. [IpoaHanusupyiite pe3ynpTarbl, BKIHOYas TOYHOCTh MOJEIM HAa TECTOBOM Habope
JTAHHBIX.
3apanme 2. ccnenyiite pa3nuyHble METOJbI IMPEIBAPUTENBHOM 00pabOTKM H300pakeHui
(Hampumep, H3MEHEHHE pa3Mepa, HOpMalM3alus, AayrMeHTalus) M UX BIUSHUE Ha
IIPOU3BOIUTENBHOCTh HelpoHHOU ceTu. Co3/aiite HEOOIbIION MPOEKT, B KOTOPOM Bbl CPAaBHUTE
pe3ynbTaThl Kiaccu(pUKaluK N300paXeHH 10 U ocie MPUMEHEHUS 3THX METO/I0B.
3aganue 3. Peanusyiite npocTyro Mojenb A CErMEHTalMM HW300pakeHUM, HalpuMep,
ucnonb3ys U-Net. BriGepute Habop JaHHBIX (Hampumep, HaOOp AAHHBIX JUIsI CErMEHTalluu
JIOPOXHBIX 3HAKOB) U 00yuuTe MO1eNb. OLIEHUTE KaYeCTBO CETMEHTALIUHU U TIPEACTABbTE IPUMEPHI
pE3yJIBTaTOB.

Jomamnee 3ananue 3.
3aganue 1. Peanu3syiite monens ais Kinaccu(UKaUU TEKCTOB, MCHOJb3Ysl HEHPOHHYIO CETh
(manmpumep, LSTM unu GRU) Ha Ha®ope naHHbIX, TakoMm Kak IMDB 1151 aHanu3a TOHaIbHOCTH.
Onumure apXUTEKTypy Balleid MOJENH, MpoBeauTe OOydYeHHE M OLIEHUTE €€ TOYHOCTh Ha
TECTOBOM Habope.
3amanue 2. VccnenyiiTe MeTOIbl BEKTOPHU3ALUK TEKCTa, Takue kak Bag of Words, TF-IDF u Word
Embeddings (manpumep, Word2Vec mmu GloVe). Peanusyiite mpoctyro Mozensb, KoTopas
UCTIOJIBb3YeT OJIMH U3 3TUX METOJIOB IS KJIacCU(HUKAIIMHU TEKCTOB, M CPABHUTE PE3YIbTATHI.
3aganue 3. CosgaiiTe NmpocTyr0 MOJENb s T'EHEepaluu TEKCTa, HUCIONIb3Yys PEKYPPEHTHbIE
Heripornasie ceTd (RNN). Boibepute He00bII0i TEKCTOBBIMA KOPIYC (HApuMep, TPOU3BEIeHNE
JIUTEpaTyphl) U 00yUuTe MOJEIH Ha ero ocHoBe. CreHepupynTe TEKCT U OLEHUTE €ro KauecTBo.

Jdomamnee 3ananue 4.

3aganue 1. Peanusyiite BapuanumonHyro aBTodHKoxep (VAE) nns reHepanuu 3BYKOBBIX
curHasnoB. BeiOepure HabOp AAHHBIX, HANpUMeEp, 3BYKH NPHUPOJAbI WIH MY3bIKaJIbHBIE HOTHI.
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OOyunTe MOAETb W CrCHEpUPYWTE HOBBIE 3BYKOBBIE 00pasmbl. OIleHUTEe KadyecTBO
CI'€HEPUPOBAHHBIX 3BYKOB.

3aganme 2. V3yunte METOABI MpPENBAPUTEIBHONH 0O0pabOTKM ayanoQailyioB, Takue Kak
npeoOpa3zoBanne Oypbe U Menn-yactoTHoe KerncTpanbHoe npeacrasienne (MFCC). Peanusyiite
OPOCTYI0 HEUWPOHHYIO CeTh Uil Kiaccu(UKauu 3BYKOB (HampuMep, pacro3HaBaHUE
MY3bIKaJIbHBIX HHCTPYMEHTOB) U IPOAHAIM3UPYITE BIUSHUE PA3INYHBIX METO10B 00pabOTKU Ha
TOYHOCTb MOJIEIIH.

3apnanue 3. Cosmaiite Moxaenb pekyppeHTHOM HelpoHHo cet (RNN) mns reHepanuu
MY3bIKQJIbHBIX TOocienoBarenbHocTed. Mcnonesyiite MIDI-daiinel B kauecTBe 00ydaromiero
Habopa gaHHbIX. OOyuUTE MOJIETH 1 CTEHEPUPYITE HOBYIO MY3bIKAJIbHYIO KOMITO3UIIHIO. OLieHUTe
€€ KauyeCcTBO U OPUTMHAJIbHOCTD.

IIpumepHoe onncaHue U TPeOOBAHUSI K TBOPYECKOMY 3aaHUI0

IlepBblil BADHAHT cAAYH
O 3aganuu:
JlaHHBIN BapuaHT MpeIoiaraeT yqyacTie B 00JIbIIOM MEPOTIPUSATUH, OPTAaHU30BAHHOM COBMECTHO
C KypcoM "HCKYCCTBEHHBIN WMHTEIUICKT' B OakajaBpuaTe M KOMaHIOW BOBJcueHUs. Bbl Oynere
corpynuuyath ¢ digital-xynokHUKaMH U cO3[aBaTh MPOEKT MOJI X HACTABHUYECTBOM B paMKax
Data-Art (370 HampaBi€HHE B COBPEMEHHOM HCKYCCTBE, B pPaMKaX KOTOPOTO XYAOXKHHUKU
pabotarot ¢ big data).
B pamkax 3amaHus OyAeT HECKOJbKO OHJIAiH MacTep-KiIaccoB, a Takke 1 ouHOoe mMepomnpusarue
(Data-Art Weekend), mo pe3ysnbpraTaM KOTOPOTO OyIET BBICTABJIATH MTOTOBAsl OIICHKA, a TAKXKE
OyZeT BO3MOXHOCTb IONACTh Ha BBICTABKY padoT.
OunenuBanue

e Pabora Oyner nmpoucxoauTh B rpynnax (3-4 yenoBeka)

e Ornenka (10 6amioB) craBuTcs mo pesyibraram ydactus B Data-Art Weekend u mpu
YCIIOBUU BBINIOJIHEHUS PAa0OTHl B COOTBETCTBUM C KPUTEPUSMHU JAHHOTO MEPONPUSTHUS.
Onenka OyaeT olMHaKOBas y BCEX B IPYIIIIE.

o To ectb HyxkHO npuHATH ydactue B Data-Art Weekend, co3nate npousseneHue
UCKYCCTBA, U Bbl moayuurte 10 Oanos
e Jlyuymme pabotel OyayT orOupathes mo uroram Data-Art Weekend u cMmoryt mpuHsThH
ydacTue B BbICTaBKax
BTopoii BapuaHT ciaum

O 3apanumn
Bama niens - co3mate HexkoTopoe npousseaenue (MU-)uckyccra (“‘“UMkcmonat”) ¢ moMoIibio
HelpoceTeBblx M -pemennii!
Hrorom Bameit padoTsl Oyaer:

e UHxkcnonar

e Hebonpmoii otueT 0 cnocode co3manns MMkcmonara
OnennBaHue:

e Pabora 3acuuThIBaeTCA Ha MOJHBIN OayT BceM, KTo co3aan MMKcmoHaT B COOTBETCTBUH C
TEXHUUYECKUM 33aJJaHUEM

TexHu4yeckoe 3a1anue

Tema: Yuusepcuret Oynaymero: LY gepes 50 ner

Oos3aTeabHbie aTTpudyThl Bcex MU kcnonaros:

e Haszpanue MMkcnonara (MoHO creHepupoBaTh ¢ momornisio M)

e lcnonp3oBaHue 2+ HEHPOCETEBBIX PEIICHUH M3 Pa3HBIX JIOMEHOB (HAIIPUMED, TeHEpaIit
KapTUHKHU U T€HEPaLUs TEKCTA)

e VYKazaHue UCIOJb3YEMBIX PU IeHEepaIy CePBUCOB/MOIECH
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e Hamnume Bcex wyacrel npemioxkeHHbIXx TUNOB MHMkcrnoHara B CHaHHOM 3aJaHUU
(HarpuMmep, €CTb U KApTUHKA U TEKCT)

e (CemoBaHNE KPUTEPHSIM T€HEPAIIUU U3 TAOIUIIBI HUXKE

e (CnegoBaHue 3THUYECKOMY KOJEKCY

IIpumepHbIe 3a1aHUS IO TECTAM
Tect 1.

Bomnpoc 1.

Kakoe MUHHMaIbHOE YMCIO HEHPOHOB C MOPOroBOM (DYHKIMEH aKTHBALMU IOCTATOYHO IS
pewenus 3agaun XOR (MOKHO COEMHATD CBA3AMU B IPOU3BOJIBHOM MOpsIKeE)?

Ortser: 2

Bonpoc 2.
I'efiT B BBEIYMCIUTENBHOM Tpade peamusyeT GyHKumo f(x, y) = min(x?, Y - X), IpH 06paTHOM
pacrpocTpaHeHHH Ha TEUT MpHIUIA TPOM3BOJHASA g =2, KaKoe 3HAUYEHHE NepeaacTcs MpH
00paTHOM pacIpoOCTPaHEHUHU MO pedpy MepBOro aprymeHTa, eciu x=1, y=3?
Ortger: 4
Bomnpoc 3.
['efit B BhuucIuTENsHOM rpade peanmsyer ¢yskmmioo f(x, y) = (x+1)(y+1), npu obpaTtHOM
pacrnpocTpaHEHUH Ha TEUT MpUILIa MPOU3BOAHAS g =2, KaKOoe 3HAYEHHUE IMepenacTcs Mpu
00paTHOM PACTIPOCTPAHEHUH 1O PEOPyY MEPBOro aprymeHTa, eciu x=1, y=3?
Otgert: 8
Bonpoc 4.
HeiipoceTs cocTout U3 5 NUHEHHBIX MOAYNEH 0e3 CMeIIeHUs ¢ eqMHUYHBIMI MaTpUIlaMU BECOB
W=I, 3a kaxxapiM 13 koTopbix cienyer ReLU-aktuBanus: y = ReLU(WxReLU(WxReLU(Wxx))).
Yt0 MOXKHO cKa3ath 0 MaTpuie Skoou dy/dx?

@) 9TO AMaroHaJbHas MaTPHIIA

b) 9TO MaTpHIIa C HEOTPULIATEIBHBIMH dJIEMEHTAMU

C) 9TO Bceraa HyJeBas MaTpHIa

d) sT0 KBagpaTHAs MaTpuUIla
Ortser: a,b,d
Bomnpoc S.
MBI XOTHM UCTIOJIB30BaTh MOAYJL OaTy-HOpManu3anuu torch.nn.BatchNorm1d(N) mociie momyns,
B pe3yJIbTaTe KOTOPOro MojiyuyeHa MaTpuna (2x-mepHbli TeH30p) pazmepa 10x20. Yemy paBHo N?
Ortger: 20

Tecr 2.

Bomnpoc 1.
Bribepure BepHbIEe YTBEPKICHUS:
a) test time augmentation yBearMuMBaeT BpeMs KiaccupuKaiuu (B 3aaue KiacCupUKaIIH )
b) Mixup sBISETCS OTHUM M3 BHOB ayTMEHTAIHH
C) AyrMmeHTaIuu JydIie He UCIOJIb30BaTh ¢ TeXHUKOiH DropOut
OrtsBer: a3, b
Bomnpoc 2.
Bribepure BepHbIEe YTBEPKICHUS:
a) SnapShot-arncam0mu TpeOYIOT MEPHUOJUUECKOTO COXPAaHCHHS IapaMeTpOB CETH TIPH
oOydeHuun
b) 3Hauyenwue Ha pa3HbIX HelpoHax oaHOro cinosi FFN qo/mkHbI KOppenupoBaTh
C) Mopaynb mynuHra He UMeeT 00y4aeMbIX ITapaMeTPOB
OtBeT: 3, C
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Bomnpoc 3.
Kakast yacTh cBEPTOUHOI ceTH 0OBIYHO camasi MeJJIeHHas?
a) CBEPTKH
b) BN-monynu
¢) RelLU-monmymu
d) Onrtumwuzarop
Otger: a
Bomnpoc 4.
B tpanchepnom oOydeHum. ..
a) wucnoab3yercs Tpanchopmep
b) wucnoae3yercs yxe oOydeHHast CETh
C) 00s3aTeIbHO MPOU3BOAMUTCS 3aMOPO3Ka CIIOEB
d) wmcmoap3yercs «y3K0e ropiio»
Ortger: b
Bompoc 5.
Ecnu onHOMEpHYIO CBEPTKY C SLIPOM JUIMHBI 3 IPUMEHUTH K BEKTOPY AMuHbI 10 0e3 majguHra, To
HOJTYYHUTCA. ...
a) matpuna 10x10
b) marpuia 8x8
C) BekTOp AUHBI 10
d) BekTOp MIHHBL 8
e) ckasp
Ortger: d

Tect 3.

Bonpoc 1.
Kaxkoii MOyJIb OTBEUAET 3a YCTpaHEHHE JTyOIIMKATOB PErHOHOB-OTBETOB B IETEKTOPE OOBEKTOB?
a) SS
b) RPN
c) NMS
d) SPP
OTtBerT: C
Bomnpoc 2.
Perpeccuto kKakoi pasMepHOCTH (Pa3MEPHOCTh OTBETA) MCIIONB3YIOT JUTS YTOUHCHHUS MOI0KEHHSI
U pazMepa IpsMOYToJIBHOTO PErnoHa?
OrtBerT: 4
Bomnpoc 3.
Kakue 3 yka3aHHBIX CETEH Pean3yioT ABYXCTaUIHBIN MTOAX0 K JETCKTHPOBAHHUIO 00BEKTOB?
a) R-CNN
b) Faster-RCNN
c) YOLO
d) SSD
e) CornerNet
f) FCOS
Otgert: a, b
Bomnpoc 4.
Yem xapaktepna ommobka focal-10Ss?
a) MeHblie mTpadyeT 3a MPaBUIIbHBIEC YBEPECHHbBIE OTBETHI
b) pekoMenayIOT HCIIOIB30BATH B 3a7a4ax ¢ AUCOATaHCOM
C) BCTpOEHA aBTOMATUYECKas peryssipu3alius
d) rapanTupyet 6osiee ObICTpOE 0OyUEHHE
Otgert: 8, b
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Bompoc 5.
Kakue 13 yka3aHHbIX ceTell peanu3yloT 0e3bAKOPHBIN OIX0/] K I€TEKTUPOBAHUIO 0OBEKTOB?
a) R-CNN
b) Faster-RCNN
c) SSD
d) FCOS
Ortser: d

Tect 4.

Bomnpoc 1.
Ckounbko reiitoB B 651oke LSTM?
a) 0
b) 1
c) 2
d) 3
Ortser: d
Bonpoc 2.
Ckonpko mapaMeTpoB y o0bekTa kiacca nn.LSTM?
a) 1 marpuna
b) 2 marpuisl
C) 2 marpuibl ¥ 2 BEKTOpa
d) 4 marpunsl 1 2 BeKTOpa
e) 4 marpuiibl U 4 BEKTOpa
Otser: C
Bomnpoc 3.
B uém 3akmouaercs npumenenue teacher forcing npu o6yuenuun?
a) wucnoabp3oBaHue peephole connectons
b) B Momens mogarOTCs MPEABIAYIIE HCTHHHBIC TOKSHBI, @ HE CTCHEPHUPOBAHHBIC MOJICIIHIO
C) HWCTHUHHBIC TOKEHBI HCIIOIB3YIOTCS TOJNBKO JUISl BBIYUCIICHHS OITHOKH
d) HCTHHHBIC TOKSHBI MOTYT HE UCIIOJIb30BAThCS MPU 00yUCHUH
Ortger: b
Bonpoc 4.
B Oxo-cetsx (Echo State Networks)...
a) He ydJaTcs mapameTpbl, KOTOPbIE COOTBETCTBYIOT PEKYPPEHTHBIM CBS3SM CETH
b) wucmonw3yetcs «y3koe ropio»
C) HCHONB3YeTCs KIPOKUIBIBAHHUE CBA3CH»
d) nemaercs oOpe3Ka rpaIueHTOB
Otger: a
Bomnpoc 5.
B kakux BEKTOPHBIX MPEJCTABICHUAX MPEICTABICHUE CI0Ba (TOKEHA) HE 3aBUCUT OT TOT0, KaKHe
CJIOBA €r0 OKPYKAIOT (HAIpUMep, €CIIM MBI JIOMTUIIEM TEKCT, TO TPE/ICTABICHUE HE U3MEHHTCS)?
a) word2vec
b) fasttext
c) Glove
d) BERT
OtBer: 3, b, C
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3amanus 1J151 NPOMEKYTOYHOM aTTeCTANMM M0 JUCHHUILIMHE (MOXYJII0)

Ne 3ananue OtBer Kommnerenuus
n/n
1. | Kak Ha3bIBaeTcs mpolecc pa30OMeHus TeKCTa Ha Toxenunzanus/tokenizati [1K-4
OTJIeTbHbIC SIeMeHTHI (clioBa/gacT)? Beenute on/tokenisation /
OTBET OJHUM CJIOBOM Ha PYCCKOM HJIH aHTJIHHCKOM TOKeHu3auus /
Tokenisation /
Tokenization
2. | HammmmTe THO 3ajmadd, Iie HYXXHO mpenckasath | CermenTanus/Segmenta OIIK-2
KJIAcC Ui KaXKAOrO IHUKCENS H300paKeHHUsI. tion / CeTMeHT_aHI/IH /
BBennTe OTBET OMHMM CIIOBOM Ha PYCCKOM WIIH segmentation
AHTJINACKOM.
3. | Hasosure merox perynspusanuu ¢ "Boikioucanem” | Iponayt/Dropout/dropo OIIK-2
HEWpOHOB. BBenuTe OTBET OAHHMM CIOBOM Ha ut/ nponayt
PYCCKOM WJIM aHTJIMHCKOM
4. | Yto m00aBISIIOT K BXOAY HEHpPOHA, Cwmemenne/baiiec/buac/ OIIK-2
«OZBHHYTH» pesynbTar? OTBer BBeaute oxHuM | Bias/bias/ cmewenne /
CJIOBOM Ha PyCCKOM WJIH aHTJIMICKOM. Guac / baitec
5. | [Ipocras apxurekTypa HelpoceTH, Te Bce TTOJTHOCBSI3HAS YK-6
HEHPOHBI CBS3aHEI cO BceMru. OTBET BBEIUTE B BHJIE | HEMPOCETH/TIOTHOCBSI3HA
JIBYX CJIOB C MAJICHBKOW OYKBBI Ha PYCCKOM SI3BIKE S CETh/TIOTHOCBS3HAS
WK B BHJIE a00OpeBHATYPHI HA aHTJIMHCKOM apxutektypa/MLP/FCN
N/FCN/DenseNet
6. | Kak Ha3pIBaeTCs mopuus JaHHEIX, 3arpykaemas 3a [Maket/batu/Batch / YK-6
ouH mrar ooyuerus? OTBET BBEINUTE OJTHUM naker / 6aty / batch
CJIOBOM Ha PYCCKOM HJIM QHTJIHHCKOM.
7. | Kakue ciou Berpeuarorcst B CNN? ABI'/AT'B/BI'A/BATTA [1K-3
A) Cseprounsiii (Conv2D) B/TBA
B) MaxPooling
B) LSTM
I') IlommHocBsi3HBIH (Dense)
8. | Uro Takoe LSTM? b [K-3

A) MeToa BU3yain3anuu TaHHBIX

B) Tun pexyppeHTHOI HEHpoceTH C OO
MaMsITBIO

B) Anroputm o0yuenus 6e3 yuurens

I') ApxurekTypa Tpancdopmepa
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