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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
KOMIbIOTepHbIE ~ Hayku, npodwis  Backend-pa3paGoTka,  yTBEpKACHHBIH  HPUKAa30M
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 HCKYCCTBEHHOTO WHTEIUICKTa, KOTOPBIC
MO3BOJIAIOT peIaTh CIIOXKHBIE 3aJaud, TakMe KakK paclo3HaBaHUE H300paxeHuil, oOpaboTka
€CTECTBEHHOT'0 $5I3bIKa W aBTOHOMHOE BOXKJeHHE. OCBOEHHE TTyOOKOTO OOYyYeHHs OTKpBIBACT
BO3MOXHOCTH JIJIsl pa3pabOTKH MHHOBALMOHHBIX MPUIOKEHUH U TEXHOJIOTUH, CIIOCOOCTBYIOIINX
TpaHc(opManyy pa3Iu4HbIX OTpacieH.

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

Hacrosimas nuciummnHa (MOAyIb) BKIIIOUEHA B Y4€OHBIH IJIaH 10 IPOTrpaMMe MOITOTOBKH
maructparypsl 1o HamparieHuro 02.04.01 MaremaTnka W KOMIBIOTEpPHBIE HAyKH, MpOodmib
Backend-pa3paboTka u BXOAUT B BapuaTUBHYIO 4yacTh bioka 1, hopmupyemyio ydaCcTHHKaMU
00pa3oBaTebHBIX OTHOIICHUH.

JucuuruimHa (MOyYIb) U3ydaercst Ha 2 Kypce B 3 ceMecTpe, JOCTYITHA ISl TPOXOKICHHUS IPH
YCJIOBHM YCIEUIHOTO 3aBepllieHus auciuIuimHbl (Moayinsi) «Machine Learning (MamiaHOE
o0yueHue)».

Hesab u3y4yeHus ITMCHUILUIMHBI (MOAYJIsI)! OCBOCHHE METO/0B U aJTOPUTMOB IIyOOKOTO
oOyudeHus i pa3pabOTKU U ONTUMM3ALMK MOieNiel, CTIOCOOHBIX 3(PPEKTUBHO peIIaTh CI0KHbIE
3aJauu B 00JIACTH HCKYCCTBEHHOI'O MHTEJIEKTa U aHAJIN3a IaHHbBIX.

3agaun u3y4yeHHus AUCHUTLIHHBI (MOAYJIs):

— (opmupoBanmre 3HaHWI W pa3BUTHE MOHWMAHUS MO TEeMaM: KOHIICTIIUS HEWPOHHBIX
ceTel W MX apXUTEKTypa, OCHOBHBIE aJIrOpPUTMbI 00ydeHMs (TpaJMEHTHBIM CIycK, oOpaTHOe
pacrpocTpaHeHHe OUIMOKHM), pa3InyHble THUIBI HEHPOHHBIX ceTel (ITOJHOCBSA3HbIE, CBEPTOUHBIE,
PeKyppeHTHbIC, U T.HA.), pa3inuHble (PpelMBOPKH W OUOTMOTEKH HJIsi TIyOOKOTO OOydYEeHHS
(TensorFlow, PyTorch, Keras u 1p.), MeToabl peryisipu3zaluy 1 onTUMUA3aLuu Mozieneit (dropout,
batch normalization u gap.), oOmactu mpuMeHeHUs TIyookoro oOydeHusi (oOpaboTka
n300pa’keHH, €CTECTBEHHBIN SI3bIK, PEKOMEHJIAIUU U JIp.), COBPEMEHHbIE OJXO0/IbI U TPEHIbI B
UCCIIEIOBaHUAX IIyOOKOro oOydeHus, METpUKM sl OLIEHKHM KauecTBa Mojeneil (accuracy,
precision, recall, F1-score u ap.), IPUHIUITBI KPOCC-BATUIAINH U €€ IPUMEHCHNE;

— OCBOEHHE YMEHMH pa3padaTbiBaTh APXUTEKTYpbl HEHPOHHBIX CETeH ISl pelIeHHs
KOHKPETHBIX 3ajad, MoJ0MpaTh M HACTPaWBaTh THUIEpHapaMeTpbl MOJEJCH, TOArOTaBINBATE H
o0OpabatbIBaTh aHHBIE I 00yueHust Mojenell (mpenobpaboTka, ayrMmeHTanus u ap.), paboTaThb
c OONBIIMMHU OOBEMaMH JAaHHBIX W WX XPAaHEHHs, MPOBOJUTH SKCIEPUMEHTHI W CpPaBHHUBATH
pe3yabTaThl PA3MUYHBIX I1OAXO0J0B, MHTEPIPETUPOBATH BBIBOJBI MOJEIN M BU3YaJIHU3UPOBAThH
pe3yIbTAaTHI;

— (¢opMupoBaHUE HaBBIKOB NporpaMmupoBanus Ha Python u ncnonb3oBanus 6ubIMoOTEK
JUIs TI1yO0KOTo 00y4eHus, paboTel ¢ ppeMBOpKaMu II1y0oKoro ooyueHus (o0ydeHue, BalnuJanus
W TECTHPOBAaHUE Mojeleil), camooOpa3oBaHus (CJIEIUTh 3a HOBBIMU HCCICIOBAHUSAMH U
TeHACHIUSIMH B 06nacTu deep learning).

DNEeKTPOHHBIA JOKYMEHT



2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

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

Komnerenuuss | CoaepskaHue KOMIETEeHIIUH Nuauxarop IlepeyeHpb MIAHMPYEMBIX
KOMIeTEeHIIH U pe3yJbTaTOB 00y4eHus Mo
JucHMIIMHE (MOTYJIIO)
YK-6. Crioco0eH onpeaenaTs u YK-6.1. 3HaeT OCHOBHBIE METOJIbI
pean30BBIBATh TPHOPUTETHI CaMOOIICHKH M aHAJIN3a CBOCH
cOOCTBEHHOM EATEIHHOCTH U JESITEIbHOCTH, a TAaK¥Ke
CHoco0bI ee MIPUHIIAIIBL YIIPaBICHHUS
COBEPIIICHCTBOBAHMS Ha BpEMEHEM H IIeJIeToIar aHus
OCHOBE CaMOOIICHKH YK-6.2 YMeeT CTaBUTh pEealuCTUYHBIE U

JOCTUKUMBIE 11U, OTPEAETATH
IIPUOPUTETHI B CBOEH
JESITENbHOCTH, a TAKXKe
pa3pabatbIBaTh U BHEAPSTH
TUTaHBI 110 COBEPILIEHCTBOBAHUIO
CBOMX HaBBIKOB M KOMIIETCHLIUI
Ha OCHOBE MOJIYYEHHOU
CaMOOLICHKH

YK-6.3 Hmeer npakTHUECKHUIA OTIBIT
MIPUMEHEHUS METOJIOB
CaMOOIIEHKH B CBOEH
poheCCUOHATBHOMN
JesITeIbHOCTH, BKIIIOYAsl y4acTHe
B TPEHHHIaX, CEMUHAPAX U
MPOCKTAaX, HAPaBJICHHBIX HA
pa3BUTHE JIMYHOU
a¢hekTuBHOCTH 1
npodecCHOHAILHOTO pOCTa

OIIK-2. CriocobeH co3/1aBaTh 1 OIIK-2.1. 3HaeT OCHOBHEIC
UCCIIeZIOBaTh HOBBIE MaTeMaTHYeCKUe MOJIEIH U
MaTeMaTHYeCKUe MOJICIH B METO/IbI, UCTIONb3yEMbIE B
€CTECTBEHHBIX HayKax, €CTECTBEHHBIX HayKax, BKIIOYast
COBEpILIEHCTBOBATH CTaTUCTUYECKOE
pa3pabaTbiBaTh KOHIIETIIIHH, MOJICTTHPOBAHUE,
TEOPUHU U METOJIBI nddepeHInanbHbIe YpaBHEHNUS

1 YUCJICHHBIC METOJbI, a TAKXKC
COBPCMCHHBIC IMOAXO/bI K
HCCJIICAOBAHUIO U aHAJIN3Y
JJaHHBIX

OIlK-2.2 YmMmeeT pazpabaTeiBaTh U
a/1anITHPOBATh MATEMaTHUECKHE
MOJIEJIN JAJIsI peLeHHUs
KOHKPETHBIX MPOo0JIeM B
€CTECTBEHHBIX HayKax,
MIPOBOJUTDH UX aHAIH3 U
Bepu(duUKaIuio, a TakxKe
WHTEPIPETHPOBATH MOTYYCHHbIE
pe3ybTaThl B KOHTEKCTE
HAYYHBIX MCCJIEIOBaHUMN

OIlK-2.3 HMeeT npakTUYECKHUMA OTBIT
CO3MIaHMS U UCCIICTOBAHUS
MaTeMaTHYECKUX MOJICTICH B
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paMKax Hay4HBIX TPOCKTOB MM
HCCIIEJOBAHNM, BKITFOYAS
y4acTHUEC B ITyOTUKAIUAX,
KOH(EpPEHIUAX WIN
KoJtaboparusix, rae ObuTH
pa3paboTaHbI M alPOOHPOBAHEI
HOBBIC KOHIICTIIIUY U METOJIbI

IK-3.

Crioco0eH periath 3a1a9u
podeCCHOHATTEHOM
JIeSITeIbHOCTH,
(hopMynHpOBaTh PE3yNbTAT,
YBHUJIETH CIIEJICTBUS
MOJTYYEHHOT'O pe3yNbTara

[K-3.1.

3HaeT OCHOBHBIC IPUHITUIIBI U
METOJIbI pEeICHUS 337124

PO eCCHOHATTEHOM
JICSATSIILHOCTH, & TAKXKE CIIOCOOBI
(hopmynupoBaHUs U
MPeCTaBIICHUS PE3yIbTATOB,
BKJIFOUAsl aHAJIU3 TIOCTICICTBUN 1
X 3HAYUMOCTDb B KOHTCKCTE
MPOCKTA

[K-3.2.

YMeeT NpuMeHsITh
MaTeMaTU4YECKUe U
KOMIIBIOTEPHBIE METOIBI JIS
peLIeHUsT KOHKPETHBIX 3a]1a4,
(hopMyJIMpOBaTh YETKHUE U
000CHOBaHHbBIE PE3yJIbTATHI, a
TaK)Ke aHaJIU3UPOBATh UX
MOCJIEACTBUS U1 JaJbHEHUIITNX
JICUCTBUI U pEUIEHUN

[IK-3.3.

HNmeet npakTUYECKU OIBIT B
pemeHny npodeccuoHaIbHbIX
3aja4, BKJIOYas y4yacTUE B
IIPOCKTax, rac ObLIH TTOJTy4YCHBI
pe3yabTaThl U
IMpOoaHAJIM3NPOBAaHbI UX
CIIEJICTBUS, YTO CIIOCOOCTBOBAJIO
MPUHATHIO 000CHOBAHHBIX
peuieHui

I1K-4.

Crioco0eH myOauaHO
MPEJICTABNIATH COOCTBEHHBIC U
W3BECTHBIC HAYYHBIC
pe3yJIbTaThl

[IK-4.1.

3HaeT OCHOBHBIE ITPUHITHIIEI
3¢ (HEeKTUBHOTO MyOJIUIHOTO
BBICTYIIJICHUS, METO/IbI
BU3yaJM3alliy JIJAHHBIX 1
OCHOBHBIE TPeOOBaHHUS K
HAYYHBIM MTPE3CHTAIIHSM,
BKJIIOYas CTPYKTYpY U
coJiepyKaHue

[K-4.2.

YMeeT 4eTKO B TOTHYHO
(hopMynMpoBaTH CBOM HAYYHBIE
pe3yabTaThl, AHANTHPYS UX IS
Pa3IMYHBIX ayTUTOPHMA, & TAKKE
HCIONb30BaTh BU3YyaIbHbIC
CpeacTBa ISl yAy4IlIeHUs
BOCHPHUATHUS HHPOpMALIHK

[K-4.3.

NMeet npakTHYECKUNA ONIBIT
y4acTHs B HAyYHBIX
KOH(EPEHIIUAX, CEeMUHApaX WU
JIPYTUX MEPOTIPUSTHSIX, Te
YCIIELIHO MPEJICTAaBIISI CBOU U
W3BECTHBIE HAyYHBIE PE3YJbTATHI,
oTydasi OOpaTHYIO CBSI3b U
B3alMOJENCTBYS C ayIuTOpUEH
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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 3a7aHus,
Tecthl
2 [IponBuHyTHIC 8 8 39 Jlomarinue
APXUTCKTYPBI 3aJlaHus,
HEUPOHHBIX CETEN C Tecrtsl,
pUMepaMu 3a/1a4 TBopueckoe
3aJlaHue
3auem ¢ oyeHKoil 4
Hmozo: 16 16 4 78
O6vem oucyuniunst (M00ys) 114
(6 ax. u.)
Obvem Ooucyunaunvt (Mooyns) 3
(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

CETEH.
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  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. [nnybokoe o6yuenue. — CII6.: ITurep,
2018. — 480 c.: un. — (Cepus «bubnuoreka nporpammuctay). — ISBN 978-5-496-02536-2.

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

Jlonoanumenvhas numepamypa:

1. T'yndennoy 4., benmxuo U., Kypsumnes A. I'93 I'my6okoe oOydenue / miep. ¢ anr. 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
JEHCTBYIONIMM MPOTUBOIIOKAPHBIM TMPaBUIIaM U HOPMaM U 00ecTeunBaroleil MpoBeIeHne BCeX
BUJIOB JIUCUMIUIMHAPHOW W MEXIUCUUIUIMHAPHON TOATOTOBKM, MPAKTHYECKOW W Hay4dHO-
UCCIIEI0BATEIbCKON PaboT 00ydaromuxcs, NpeayCMOTPEHHBIX YU€OHBIM IIJIaHOM.

[TomenieHus1, KOTOpBIE MPEACTABISAIOT COO0H yueOHbIE ayIUTOPUH [T IPOBEACHUS 3aHATHI
JEKIMOHHOTO THMA, 3aHATHH CEMHUHAPCKOro (MPaKTUYECKOro) THMA, TPYIINOBBIX U
VMHAUBUAYaAJIbHBIX KOHCYJIbTAlIMN, TEKYIIIETO KOHTPOJISI U MPOMEKYTOUHON aTTECTalllH, a TaKkKe
MOMEIIEHUS JUISI CAMOCTOSITENILHOM pabOThI M TOMEIIEHUS I XPaHEHUS U TMPOPUITaKTHUECKOTO
obcimyxuBaHusl yueOHOTO 000pynoBaHus. [TomMereHns: yKOMIUIEKTOBaHbI CIICIUAT3UPOBAHHON
MeOENbI0 U TEXHUYECKHUMH CPEICTBAMHU OOY4YEHHS, CIYXAIlUMHU 7Sl TMpeACcTaBleHUsl ydeOHOI
uH(popMalu 00JbIION ayIUTOPUH.

N3yuenne qUCHUIUIMHBI (MOAYIA) 00eCcTIieynBaeTCsl B y4eOHBIX ayIUTOPHSIX, OCHAIIEHHBIX:

— CTOJIaMH U CTYJIbSIMU;

— KOMITBIOTEPHOU TEXHUKOM;

— CIeLMAIM3UPOBAHHBIM 000PYAOBaHUEM, BKJIIOUasl JEMOHCTPALIMOHHOE 000pyI0BaHHUE.

[TomereHust 151 CAMOCTOSITEIBHON pabOThI 00YUAIOIINXCSl, B TOM YHCIIE TPUCITOCOOTIEHHBIE
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(POPMAIMOHHO-00pa30BaTEIbHYIO CpPEIy
YHuBepcurera.

OOyuaromMess TpeAoCTaBiseTcs JAOCTyn (B TOM 4YHMCIE YHaleHHBIH) K pecypcam
MH(}OPMaLMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTn «VHTepHeT», AJIeKTpPOHHBIM pecypcaM (B TOM
YHCJI€ ANEKTPOHHBIM OMOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM NpOQecCHOHATIBHBIM 0azam
JaHHBIX U UHOOPMALIMOHHBIM CIIPABOYHBIM CUCTEMAM):
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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 (MOAYII0), B TOM YHCIIE KOMIUIEKT JTUIIEH3NOHHOTO
MPOrPaMMHOTO  OOCCIICYeHHS, 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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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. Meroan4iecKue v OlleHOYHbIe MATEPHAJIbI
MeToan4yeckne yKkazaHus JJ1s1 00yYAIOIMXCS M0 OCBOEHHUIO TUCIHUILUIMHBI (MO1YJIA)

B npornecce m3ydenns aucuurumnel (Moaynst) «Deep Learning (I'myGokoe oOy4yenue)» B
paMKax TEKYyILEro KOHTPOJs yCIEBAeMOCTH HCIIOJIb3YIOTCS Takhe BHUbI yueOHOW paboThbl, Kak
JIEKLUH, MPAKTUYECKUE 3aHSTHs, JOMAIIHUE 3a/laHus, TECTbl, TBOPUYECKOE 3aJlaHUE, a TaKXKe
pasinyHble BHUJBl CAMOCTOSTEIBHONH pabOThl O0YyYarOLIMXCA IO 33JaHUI0 IpernojaBaTes,
HaIpaBJIEHHbIE HA Pa3BUTHE HaBBIKOB IPO(ECCUOHATIBHON JIEKCUKHU, 3aKPEIVIEHUE TPAKTHUYECKUX
npodeCCHOHATIBHBIX KOMIIETEHIINH, TOOIPEHNE UHUIATHB.

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

B mpormecce neknmii peKOMEHIYETCS BECTH KOHCHEKT JIEKIUH: 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/I€HTa Ha CEMUHApE,
€ro OTBETHI Ha BOIIPOCHI IIPETIOAABATEINS U y4aCTHE B JUCKYCCHH.

Jl1s ycnemHoro yyacTvsi B CEMMHApe CTYAEHTaM PEKOMEHIYETCs 3apaHee 03HaKOMUTHCS C
TeMON OOCYXXAEHUs, IPOYUTaTh HEOOXOJMMbIE MaTepHUaibl U MOATOTOBUTH BOMPOCHL. BaxkHO
AaKTHUBHO CJIyIIaTh M BOBJIEKATHCS B TUCKYCCHIO, BHICKA3bIBAsi CBOM MHEHUS U apryMEHTUPYS UX.
[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 TTOHUMAaHUS TEMBI.

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

Tecm — ocobast ¢opma mpoBepku 3HaHWUU. [IpoBogauTCs Mocine OCBOCHHS OIHON WM
HECKOJIBKMX TEM M CBHUJIETEIBCTBYET O Ka4eCTBE NOHUMAHUS OCHOBHBIX IOHATHHA H3y4aeMOIO
Marepuana. TecTtoBble 3aaHUsl COCTaBICHBI K KJIIOYEBBIM IIOHATHAM, OCHOBHBIM pa3zeiiaM,
BaXHBIM TEPMUHOJIOTMYECKUM KaTErOpUsAM U3y4aeMOU TUCHUIUIMHBI (MOAYIIS).

JU1 HOATOTOBKM K TECTy HEOOXOAMMO 3HAaTh TEPMHUHOJIOIMUYECKHUM anmapaT JUCIUIIMHbI
(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
NPErnoAaBaTeNlto  ObICTPO  MPOBEPUTH  YPOBEHb  TMOHMMAHUS  CTYJCHTAMU  BaKHBIX
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 PEKOMEHTOBAHHBIMHU
MaTepHrajaMH [P MUHUMAILHOM YYaCTHHU MPEToiaBaTelis. 3a/1auul CTyICHTa BKIIOYAIOT paboTy
C KOHCIIEKTaMH JIeKIIi (00paboTKa TeKCTa), MIOBTOPHOE N3YUCHHE YUCOHBIX MATEPUAIIOB TUIAHOB
U TE3MCOB OTBETOB, U3YUCHHUE JIOMOJHUTEIBHBIX TEM, BBIIIOJHEHUE YI€OHO-UCCIIEIOBATEILCKUX
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)»

OrneHuBaHUE YPOBHS Y4YEOHBIX JOCTHIKCHHH OOYYaIOMUXCs MO JUCIUIUIHHE (MOIYIIIO)
OCYILECTBIISICTCS B BUJIC TEKYILETO KOHTPOJIS YCIIEBAEMOCTH U IPOMEIKYTOUHOM aTTECTAIIHH.

I[IpomexyTouHasi aTTecTallUsl 10 JUCHUIUIMHE (MOIYJIO) OCYIIECTBISIETCS B Qopme
3auema ¢ OYEHKOW, TIPU STOM TPOBOJUTCSA OICHKA KOMIICTCHIIMH, C(HOPMHPOBAHHBIX IIO
JUCIIUILINHE.

JInsi OLIEHMBAHUS TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH M TMPOMEKYTOYHOM aTTeCcTaIliu
UCTIONB3YETCs JeCATHOA/UIbHAS IIIKaja OIICHWBAHUS, KOTOpas COOTHOCHTCS C TPaTUIIMOHHOMN
MATHOALIHPHON MIKAIOHN CIIEAYIONUM 00pa3oM:

JecaTubannbuas IlaTrudanbHas Onenka 3a OO0mas xapakTepucTHKA pe3yJibTaTa
OLIEHKA OLIEHKA 3a4er 00y4yeHusi 1o JUCHUILIUHE (MOYJIIO)

10 OTan4HOo 3aureHo CTyIeHT TOTHOCTBIO BJAJECET 3HAHUSIMH,

9 OTIM4HO 3a4TeHo VM3IIOKCHHBIMA B paboduell mporpamMme, u

8 OTIN9HO 3449TEHO rIIyOOKO OCMBICISET AMCHUIUIAHY (MOIYTIb).

On CaMOCTOSTEIIBHO u JIOTHYECKH
MOCIIEIOBATEIEHO OTBEYAET HA BCE BOIPOCHI,
aKIICHTUPYS BHUMaHUE Ha HAuOOJIee BAXKHOM.
VmMmeer aHaIIM3UPOBATh, CpaBHUBATb,
KJIACCU(UIMPOBATD, 0000111aTh,
KOHKPETH3UPOBaTh M  CHUCTEMAaTH3MPOBATh
W3YYCHHBI MaTepHuall, BBIACIAS KIIOUEBhIC
MOMEHTHl W  YCTaHaBIMBas  MPUYHHHO-
CJIEICTBEHHBIE CBs3M. YeTko (opmyaupyer
OTBETHI, YBEPEHHO HUHTEPIIPETUPYET
pe3yJIbTaThl aHaJIM30B u JIPYTHX
WCCIICJIOBAHNN, a TaKKe peIlaeT CIIOXKHBIC
3agaun. CTyJIEHT XOPOIIO 3HAKOM C METOJaMHU
HCCIICIOBAHMS, HEOOXOIUMBIMHU JUIS
MPAaKTUYECKON  JEATENbHOCTH, W  yMeEeT
CBSI3bIBATh TEOPETUUECKUE aCIEKThI
MUACHUILINHBL  (MOIYJISI) C TPaKTHICCKUMHU

3aa4aMH.
7 Xoporiro 3aureHo CryneHT oO0OlajaeT 3HaHUSAMH IpPEaAMeTa
6 Xoporio 33a4TEHO MOYTH B TIONHOM 0OBeMme  pabodeii
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JecarudannpHas IlsaTuéannbHas Ouenka 3a OO0mast XapaKTepuCTHKA pe3yJabTaTa
OLICHKA OLICHKA 3a4ger 00y4eHHUs N0 JUCHUTUINHE (MOIYJII0)

MPOTPaMMBI M CaMOCTOSITEIBHO, JIOTHUSCKH
MOCJIEeIOBATENIFHO M BCECTOPOHHE OTBEYACT
Ha BCE BOMPOCHI, aKIEHTUPYS] BHUMaHHE Ha
HanboJiee 3HAUYUMBIX MOMeHTax. OH yMmeeT
aHAITM3UPOBATH, CpaBHUBATH,
KJIACCU(PUIIMPOBATD, 00001IaTh,
KOHKPETH3HUPOBATh W CHUCTEMATH3HPOBATH
W3yYCHHBIH  MaTepual, BBIACIAS  €ro
KIIOYEBbIC  aCMeKThl W yCTaHaBIHBAs
MPUIHHHO-CIIC/ICTBCHHBIC CBSI3H.
DopMynUpyeT CBOM OTBETHI, YBEPEHHO
WHTEPIPETUPYET pe3yabTAaThl AHAIU30B U
JIIPyTUX HCCIEIOBAHUMN, a TaKKe pelaer
CJIOKHBIC CUTYAalMOHHBIC 3aJayqu. CTyI[eHT
XOPOIIIO 3HAKOM C METOJaMH HCCIICOBAHHS,
HEOO0XOIUMBIMHU hing MPaKTUYECKOU
NEeSTebHOCTH, W yYMEET  CBS3bIBATh
TEOPETUYECKUE  aCMEKThl  MpeaMera ¢
MPaKTHYESCKUMHU 3a[a4yaMH.

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

4 Y IoBNETBOPUTENBHO|  3aUTEHO JMCLMIIIAHE  (MOZYIIO), HO HCIBITHIBACT
TPYAHOCTHU ITPU CaMOCTOATECIIBHBIX OTBETaX U

UCTIOJIb3YeT HeTOouHble (OpMYyIUpOBKH. B
XO0Jle OTBETOB OH JIOIIyCKaeT OIIHOKH,
Kacatorquecst CyTd BompocoB. CTyaeHT
CHOCOOEH pelarb TOJBKO Camble IMPOCTHIC
3aJaud M BIAACeT JUIIb MHHUMAaJIbHBIM
HaOOpOM METOJIOB HCCIIEIOBAHUSI.

3 He cnan He 3auteno | CTymeHT He OBJage]l  OOSA3aTENbHBIM
He cnaun He 3auTeno MHUHHUMYMOM 3HAHUM 110 InNpeaMeTy U HE
1 He claH He 3auTeHo MOXET OTBCTUTbL Ha BOIIPOCHI, AAXKEC CCJIH

MPENOJABATENb  3a4acT  JIOIOJHUTEIbHBIE
HaBOJISIIIIE BOIIPOCHI.

Huctumuza (Moayis) «Deep Learning (I'mybokoe oOydeHne)» OIeHUBAETCS CIETYIOIIUM
obpazoM:

AKTHBHOCTH ‘ Bec ‘ KoanuectBO ‘ Onucanue

Haxonumenvnasn ouenka

Homarmnnue 3aganus | 60% 14 HaGop 3ama4 o TemMaMm Hezenu

TBopueckoe 3aanue 1 3ajanue, HallpaBICHHOE HA UCIIOJIb30BAHUE
cymiectBytomux M -pemennii

Tectbl 4 [Tucemennas pabota ¢ HabOpPOM 3a1a4, KOTOPBIE HYKHO
PELINTH 332 OTPAHUUECHHOE BPEMsI

Hpomeofcymounaﬂ ammecmauyusn

3ader ¢ OIeHKOM 40% 1 [Tucemennast Wiy ycTHas paboTa Haa 3aJaHAEM,
HaIpaBJICHHBIM Ha MTPOBEPKY MOTYYCHHBIX 3HAHUN U
HAaBBIKOB I10 JUCIHUILTHHE (MOYITIO)

DNEeKTPOHHBIA JOKYMEHT



dopmyaa pacuéra MTOroBoii OleHKHM Mo aucuumInHe (Momaymaw) «Deep Learning
(I'nmybookoe od6yuenune)»: «0,6 X HakonurenpHas oneHka (0,7 X cpeaHee 3a JOMaIIHUE 3aIaHUS +
0,15 x TBOopueckoe 3amanue + 0,15 X cpeanee 3a Tecthl) + 0,4 X 3a4eT C OLIEHKOW.

Texkyuuii KOHTPOJIb YCIIEeBAeMOCTH 00y4al0IIMXCS 10 IUCHUILIMHE (MOLYJII0)
IIpumepHbIe JoOMAaLIHUE 3aJaHUS

Jlomamnee 3aganue 1.
3apanue 1. OnumuTe OCHOBHBIE KOMIIOHEHTHI HEHPOHHOM CeTH (BXOJHOMU CJIOH, CKPBITHIE CJIOH,
BBIXOJTHOH ¢J101) 1 X pyHKIMH. [IprBeIuTe MpUMEpHI pa3InYHBIX APXUTEKTYP HEUPOHHBIX CeTel
U 00Cy/InTe, B KAKUX CITy4astX OHU MOT'YT OBITh IPUMEHEHBI.
3aganue 2. Mcnons3ys 6ubnuoreky TensorFlow wmm PyTorch, co3znaiite mpocTyro HeWpOHHYIO
ceTb Ui Kiaccupukanuu Habopa naHHbIX (Hampumep, MNIST wmm Iris). Onummre marw,
KOTOPBIE BbI MPEATNPUHSIIN, U PE3YIbTAThl, KOTOPHIE BbI MOTYUUIIH.
3aganue 3. [IpoBenute oOydyeHre HEUPOHHOI ceTH Ha HEOONBIIOM HAOOPE NaHHBIX (HAIIPUMED,
Ha0Op JaHHBIX O IBETaX) U npotectupyite e€ addextuBHOCTD. [Ipoananu3upyiite pe3yabTaThl,
BKJIIOYasi TOUHOCTh U BO3MO>KHBIEC OIIMOKH.

Jomamnee 3axanue 2.
3aganue 1. PeaymsyiiTe npoctyro cBepTouHyro HepoHHYIO cethb (CNN) it kiaccupukanuu
nzobpaxenuit u3 Habopa naHHbiXx CIFAR-10. Onumure apXuUTEKTypy CETH M IPOBEAUTE
oOyuenue. [IpoaHanu3upyiTe pe3yiabTaThl, BKIKOYas TOYHOCTb MOJIENIM Ha TECTOBOM Habope
JTAaHHBIX.
3aganue 2. Vccrnenyiite pa3iaudHble METOIbI TMpEABAPUTEIBHOM 00pabOTKH H300pakeHUun
(Hampumep, H3MEHEHHE pa3Mepa, HOpMalH3alus, ayrMeHTalus) W UX BIUSHHE Ha
IPOM3BOIUTENBHOCTh HEMpoHHOM cetu. Co3aaiite HeOONBLION MPOEKT, B KOTOPOM BBl CPAaBHUTE
pe3yibTaThl Kiaccu(GUKaluu U300pakeHul 10 U MOociie IPUMEHEHUS 3TUX METOJIOB.
3apnanme 3. Peamusyiite mpocTyro MOJAENb IS CErMEHTAIluu H300paXeHUM, Hampumep,
ucnonbszyst U-Net. Boibepure HaOOp naHHBIX (Hampumep, HaOOp AAHHBIX JUIsl CErMEHTAlUU
JIOPO’KHBIX 3HAKOB) M 00yuuTe MoJiesb. OLIEHUTE KaYeCTBO CETMEHTAIIMH U IIPEJICTaBbTE MPUMEPHI
pE3yJIbTaTOB.

JlomamHee 3aganue 3.
3aganue 1. Peanusyiite monenp Ans kinaccuuKaniy TEKCTOB, UCIOIb3Ys HEHPOHHYIO CETh
(manmpumep, LSTM unu GRU) Ha HaGope naHHbIX, TakoMm Kak IMDB 1151 aHanm3a TOHaIbHOCTH.
Onumure apXUTEeKTypy Balled MOJAETH, NMPOBEAUTEe OOydYeHHE M OLEHUTEe €€ TOYHOCTh Ha
TECTOBOM Habope.
3ananmue 2. Vccneayiite MeTOIbI BEKTOPU3AIINHU TeKCTa, Takue Kak Bag of Words, TF-IDF u Word
Embeddings (manpumep, Word2Vec wm GloVe). Peanmsyiite mpocTyro Mojelb, KOTOpas
UCIIOJIb3YET OJMH U3 3TUX METO/I0B I KJIacCU(HUKALIUU TEKCTOB, U CPABHUTE PE3YIbTATHI.
3aganue 3. CospgaiiTe NmpocTyr0 MOJENb s T'€HEepaluu TEKCTa, WUCIONIb3ys PEKYpPPEHTHbIE
Heliponnsie cetu (RNN). Beibepute HEO0MbIION TEKCTOBBIN KOPITYC (HampuUuMep, Mporu3BeIeHNE
JUTEpaTyphl) U 00yUUTE MOJIENb HA ero ocHOBe. CreHepupylTe TEKCT U OLIEHUTE ero KayecTBO.

Jdomammuee 3aganue 4.
3aganue 1. Peanusyiite Bapuanuonnyio aBTtodHkonep (VAE) ans reHepanmuu 3BYKOBBIX
curHaigoB. Breibepute HabOp NaHHBIX, HANPUMEP, 3BYKU MPUPOJbLI WM MY3bIKAJbHbIE HOTBHI.
OOyunte Moneldb W CreHepUpyWTe HOBbIE 3BYKOBbIE 00pa3ibl. OlleHUTEe KadecTBO
Cr€HEPUPOBAHHBIX 3BYKOB.
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3aganue 2. l3yuunte MeTonpl mnpeABapuUTENbHOW 00paboTKM ayanodaidaoB, Takue Kak
npeoOpazoBanre Dypbe U Menn-yactoTHoe KerncTpanbHoe npeacrasienne (MFCC). Peanusyiite
OPOCTYI0 HEWPOHHYIO CeTh JIA KIacCUPUKAMKA 3BYKOB (HampuMep, pacro3HaBaHUE
MY3BIKQJIbHBIX HHCTPYMEHTOB) U IPOAHAIU3UPYUTE BIUSHUE PA3IMIHBIX METOI0B 00paboTKH Ha
TOYHOCTb MOJIEJIN.

3apnanue 3. Cospmaiite Moxaenb pekyppeHTHOM HelpoHHo cet (RNN) mius renepanuu
MY3bIKQJIbHBIX TOocienoBarenbHocTed. Mcnonesyiite MIDI-daiinel B kauecTBe 00ydaromiero
Habopa naHHbIX. O0y4YNTE MOJIENb U CTEHEPUPYIUTE HOBYIO MY3BbIKAJIbHYIO KOMITO3ULIMIO. OLiIeHHTe
€€ KaueCcTBO U OPUTMHAJIbHOCTb.

HpnMepﬂoe OIIMCaAHHuE " TpeﬁDBaHI/Iﬂ K TBOPYE€CKOMY 3aJaHUIO

IlepBblii BADHAHT CIAYM
O 3apaHuu:
JlaHHBIN BapuaHT MpeIoiaraeT yqyacTue B 00JIbIIOM MEPOTIPUSATUH, OPTAaHU30BAHHOM COBMECTHO
C KypcoM "HCKYCCTBEHHBIN WMHTEIUICKT' B OakajaBpuaTe W 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 3amanus OyJeT HECKOJIBKO OHJIAH MacTep-KJIACCOB, a Takke 1 0O4HOE MEpOmpHusiTHE
(Data-Art Weekend), mo pe3ynbpraTaMm KOTOPOTo OyIEeT BBICTABIISATH MTOTOBAsl OICHKA, a TAKXKe
OyzeT BO3MOXXHOCTB ITOTIACTh HA BBICTABKY paboT.
OuenuBanue

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

e Ornenka (10 6amioB) craButcs mo pesyibraram ydactus B Data-Art Weekend u mpu
YCIIOBUU BBINOJIHEHUS PAa0OTHl B COOTBETCTBUM C KPUTEPUSMHU JAHHOTO MEPONPUSTHUS.
Onenka OyAeT oAMHAKOBasl y BCEX B IPYIIIIE.

o To ectb Hy)HO nmpuHATH yuacTue B Data-Art Weekend, co3nate npousBeneHue
HCKYCCTBa, U Bbl nosyuurte 10 6anios
e Jlyummue pabotsl OynyT oroupaThest mo uroram Data-Art Weekend n cMmoryt nmpuHsTSH
ydacTue B BbICTaBKax
Bropoii BapuaHT caavu

O 3apanuu
Bama nens - coznate Hekotopoe npoussenenue (MU-)uckycersa (““MHkcnoHar”) ¢ moMoIiso
HelpoceTeBbix M -pemennii!
Hrorom Bameii padornl Oyner:

e HHxkcnonar

e Hebonpmoii otueT 0 cnocode co3manns MMkcmonara
OnennBaHue:

e Pabora 3acuuThIBaeTCA Ha MOJHBIN Oaa BceM, KTo co3aan MMKcrnoHaT B COOTBETCTBUU C
TEXHUUYECKUM 33aJJaHUEM

TexHu4yeckoe 3a1anue

Tema: Yuusepcurer Oynymero: 1Y gepes 50 ner

Oos3aTeapHbie aTTpudyThl Bcex MU kcnonaros:

e Haszpanue MMkcnonara (MOHO creHepupoBaTh ¢ moMorisio NI)

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

e VYKazaHue UCIOJIb3YEMbIX IIPHU T'eHEpaIlii CEPBUCOB/MOIEIICH

e Hamuume Bcex uyacreil npemnoxeHHbIx TUNOB WMHMkcnoHara B CHaHHOM 3aJaHUU
(HampuMep, €CTh U KapTUHKA U TEKCT)

e (CrenoBaHKe KPUTEPHSIM FeHEpalluu U3 TaOJIUIIbI HUXKE
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e (CnengoBaHUE 3THUYECKOMY KOJEKCY
IIpuMepHbIe 3a1aHus IO TECTaM

Tect 1.

Bonpoc 1.

Kakoe MuHHManbHOE YMCIO HEHPOHOB C MOPOroBOM (YHKIMEH aKTUBALUU JOCTATOYHO JJIS
pemenus 3agau XOR (MOXHO COEAMHSATE CBSI3IMU B POU3BOJILHOM MOPSIJIKE)?

Otser: 2

Bomnpoc 2.
['efiT B BBIUMCAUTENBHOM Ipade peamusyeT GyHkumo f(x, y) = min(x?, Y - X), Ipa 06paTHOM
pacmpocTpaHEHHMH Ha TeUT MpHUIUIa NPOU3BOAHAS g =2, KaKkoe 3HAueHHUE IepeiacTcs Mpu
00paTHOM PACTPOCTPAHEHUH 1O PEOPyY MEPBOro aprymeHTa, eciu x=1, y=3?
Otger: 4
Bomnpoc 3.
['eiit B BeuucnutenbHoM Tpade peanusyer ¢yHkuuio f(x, y) = (x+1)(y+1), npu obOparHOoM
pactpocTpaHeHHH Ha TEUT MpHIUIA TPOW3BOIHAS g =2, KaKOo€ 3HA4YCHUE MepenacTcsl IMpH
00paTHOM pacIpOCTPaHEHUHU IO pedpy MepBOro aprymeHTa, eciu x=1, y=3?
Ortger: 8
Bomnpoc 4.
HeiipoceTh cocTOUT U3 5 NTMHEWHBIX MOJYJe 0e3 CMEelIeHHs ¢ €MUHUYHBIMU MaTpPHUIIAMHU BECOB
W=I, 3a kaxxabiM 13 koTopbix cienyer ReLU-aktuBanus: y = ReLU(WXxReLU(WxReLU(Wxx))).
Yro MOKHO cKa3ath 0 Marpuiie Sxoou dy/dx?

@) 9TO AMaroHajbHas MaTPHIIA

b) 9TO MaTpHIIa C HEOTPULIATEIBHBIMH dJIEMEHTAMHU

C) 9TO Bceraa HyJeBas MaTpHIa

d) sTo KBagpaTHAs MaTpuUIla
Ortser: a,b,d
Bomnpoc S.
MBI XOTHM UCTIOJIB30BATh MOAYJL OaTy-HOpManu3anuu torch.nn.BatchNorm1d(N) mociie momyns,
B pe3yJIbTaTe KOTOPOIo MoJyuyeHa MaTpuna (2x-mepHbli TeH30p) pazmepa 10x20. Yemy paBHo N?
Ortger: 20

Tect 2.

Bomnpoc 1.
Bribepure BepHbIe yTBEPKICHUS:
a) test time augmentation yBenuuuBaet Bpems Kiaccuukanuu (B 3a1aue KiaccupuKarmm)
b) Mixup sBISETCS OTHUM M3 BHOB ayTMEHTAIHH
C) AyrMmeHTaIuu JydIie He UCIOJIb30BaTh ¢ TeXHUKOH DropOut
OrtsBer: a3, b
Bomnpoc 2.
Bribepure BepHbIe yTBEPKICHUS:
a) SnapShot-ancam6mu TpeOYIOT MEPUOTUUECKOTO COXPAaHEHHS MapaMETPOB CETH MpHU
o0yueHuun
b) 3nauenue Ha pa3HbIX HelipoHax oaHOTrO ciios FFN M0/mKHBI KOppEeTHupoBaTh
C) Moaynb mynuHra He UMEeT 00y4aeMbIX TTapaMeTpOB
OtBeT: 3, C
Bomnpoc 3.
Kaxkast yacTh CBEPTOUHOI CETH OOBIYHO camasi MeJICHHAs?
a) CBEPTKH
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b) BN-moxynu
¢) ReLU-monymu
d) Onrtumwuzarop
Ortser: a
Bomnpoc 4.
B tpancdepnom oOyueHuH. .
a) wucnob3yercs TpaHchopmep
b) wucnonb3yercs yxe oOyueHHas CETh
C) 00s3aTeIbHO MPOU3BOAMUTCS 3aMOPO3Ka CIIOEB
d) wucnonp3yeTcs «y3Koe ropio»
Otger: b
Bompoc S.
Eciu omHOMEpHYIO CBEPTKY C SIPOM JUTHHBI 3 IPUMEHUTH K BEKTOPY JUTHHBI 10 O6e3 maauHra, To
HOJTYYHTCA. . .
a) marpuna 10x10
b) marpuna 8x8
C) BekTOp AIuHBI 10
d) BekTOp MITUHBI §
e) ckasp
Ortger: d

Tect 3.

Bonpoc 1.
Kakoii Moynib OTBedaeT 3a ycTpaHeHHe JyOIMKaTOB PETHOHOB-OTBETOB B IETEKTOPE 0OBEKTOB?
a) SS
b) RPN
c) NMS
d) SPP
OtgerT: C
Bonpoc 2.
Perpeccuto xakoii pa3sMepHOCTH (pa3MEPHOCTh OTBETA) UCTIOIB3YIOT JIJIsi YTOUHEHHS TTOJIOKEHUS
U pa3Mepa NpsMOYTOJbHOIO pEeruoHa?
Otger: 4
Bomnpoc 3.
Kakue 13 yka3aHHbIX ceTell peanu3yloT IBYXCTaIUHbINA NOIX0/ K IE€TEKTUPOBAHUIO 0OBEKTOB?
a) R-CNN
b) Faster-RCNN
c) YOLO
d) SSD
e) CornerNet
f) FCOS
OrtsBer: a3, b
Bomnpoc 4.
Yewm xapaxtepHa ommbOka focal-10Ss?
a) MeHblIe mTpadyeT 3a MPaBUIbHBIC YBEPECHHbIC OTBETHI
b) pexoMeHIyIOT HCIIOIB30BATh B 33/1a4ax ¢ IucOaIaHCOM
C) BCTpOEHA aBTOMATUYECKas perysisipu3alius
d) rapanTupyet 6osee ObicTpoe 00ydYeHUe
Ortser: 3, b
Bompoc S.
Kakue n3 ykazaHHBIX ceTell pealin3yroT 0€3BbIKOPHBIN MOIX0T K TIETEKTUPOBAHUIO O0BEKTOB?
a) R-CNN
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b) Faster-RCNN

¢) SSD

d) FCOS
Otser: d

Tect 4.

Bonpoc 1.
Ckonpko reiitoB B 010ke LSTM?
a 0
b) 1
c) 2
d) 3
Ortger: d
Bomnpoc 2.
CxoJbKo mapaMeTpoB y o0bekTa kiacca nn.LSTM?
a) 1 marpuna
b) 2 marpurst
C) 2 marpuibl 1 2 BEKTOpa
d) 4 marpuisl u 2 BekTOpa
e) 4 marpuusl 1 4 BeKTOpa
OtgerT: C
Bomnpoc 3.
B uéwm 3akimouaercs npumerenue teacher forcing nmpu odydenun?
a) wucnoss3oBanue peephole connectons
b) B Momens mogarOTCs MpEABIAYIIME UCTUHHBIE TOKEHBI, @ He CTEHEPUPOBAHHBIC MOJIEIBIO
C) HUCTHUHHBIC TOKEHBI HCIIOIB3YIOTCS TONBKO ISl BBIYUCIICHHS OMTHOKH
d) wWCTHHHBIC TOKCHBI MOTYT HE MCITOJIL30BAThCS IPU O0YUCHUN
Otser: b
Bomnpoc 4.
B Dxo-cetsix (Echo State Networks). ..
a) He yJarcs mapameTphl, KOTOpbIe COOTBETCTBYIOT PEKYPPEHTHBIM CBS3SIM CETH
b) wucmosb3yeTcs «y3Koe ropio»
C) HCIOJB3YETCs «IPOKUIBIBAHUE CBSA3CH)»
d) nmemaercs o6pe3ka rpaIHeHTOB
Otger: a
Bomnpoc S.
B xakux BEeKTOPHBIX MPEACTABICHUAX MPEICTABIICHNE CI0Ba (TOKEHA) HE 3aBUCUT OT TOTO, KaKue
CJIOBA €T0 OKPYXKAIOT (HAIIPUMEP, €CITH MBI JOMHUIIEM TEKCT, TO IPEICTABICHUE HE U3MEHUTCS)?
a) word2vec
b) fasttext
c) Glove
d) BERT
Ortser: 3, b, C

3anaHus AJ1s1 MPOMEKYTOYHOM ATTEeCTAIMM MO IUCHUILIHHE (MOAYJII0)

Ne 3ananue OTtBer Komnerenuus
n/n
1. | Kak Ha3pIBaeTCsA IpoIece pasdrueHNs TEKCTaA Ha Tokenuszamus/tokenizati I1K-4
OTJICNIBHBIC AJIEMEHTHI (cltoBa/dact)? Bequte on/tokenisation /
OTBET OJIHUM CJIOBOM Ha PYCCKOM HJIM aHTJTHHCKOM TOKeHu3arus /
Tokenisation /
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Tokenization

Hanummure Tn 3amauym, rae HyKHO mpenckasath | Cermenranums/Segmenta OIIK-2

Klacc Ui K&KIOTO THKcens u3obpaxkenns. |  tION/ cermenrars /

BBennTe OTBET OXHMM CIIOBOM Ha PYCCKOM WIIH segmentation

AHTJIUHACKOM.

Hazosute meton perymspusaiuu ¢ "BeikiaroucaueM” | JIpomayt/Dropout/dropo OIIK-2

HeWpoHOB. BBeauTe OTBET OJHUM CJIOBOM Ha ut / npomayr

PYCCKOM WITH aHIIIUHCKOM

Uro pobaBnsioT K BXxoAy HeWpoHa, uroObl | Cmemenue/baiiec/buac/ OIIK-2

«oABHHYTH» pesynbrar? OtBer BBemuTe omHuM | Bias/bias/cmemenne /

CJIOBOM Ha PyCCKOM MIIM aHTIIHICKOM. Guac / Gatiec

[Ipocras apxuTtekTypa HEHpOceTH, Tae Bce MOJIHOCBSI3HAS YK-6

HEHPOHBI CBS3aHEI cO BceMru. OTBET BBEIUTE B BHJIE | HEMPOCETH/TIOTHOCBSI3HA

JIBYX CJIOB C MaJICHbKOW OYKBBI HA PYCCKOM SI3bIKE 51 CeTh/TIOTHOCBSI3HAS

WJIH B BUJe a00peBUaTyphl Ha aHTIIMHCKOM apxutexktypa/MLP/FCN
N/FCN/DenseNet

Kak Ha3pIBaeTCs MOPIMS TAHHBIX, 3arpykaemMast 3a [Maker/baty/Batch / VK-6

ouH mrar ooyuenus? OTBET BBEANUTE OJHUM naker / 6ary / batch

CJIOBOM Ha PYCCKOM HJIM aHTITHHCKOM.

Kakwue cnou BcTpeuarorcst B CNN? ABI'/AT'B/BI'A/BAT/TA IK-3

A) Cgeprounsiif (Conv2D) B/TBA

B) MaxPooling

B) LSTM

I') [MomHocesi3ubIN (Dense)

Uro takoe LSTM? b IK-3

A) Meron BU3yallM3anuy JaHHBIX

B) Tun pexyppeHTHOI HEHpoceTH C OO
MaMsITBIO

B) Anroputm o0yuenus 6e3 yuurens

I') ApxutekTypa Tpanchopmepa
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