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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

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
KOMIIbIOTEpHbIE Hayku, npoduib IlponykToBas aHanuTUKa, YTBEPKIEHHBIH MPHUKA30M
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 [UI1 IIOHUMaHMsS COBPEMEHHBIX METO/M0B MCKYCCTBEHHOIO WHTEIUIEKTa, KOTOphIE
MO3BOJISIIOT peIIaTh CIOXKHBIC 33Ja4yM, TaKWe Kak paclo3HaBaHuWe H300pakeHHid, o0paboTka
€CTECTBEHHOI'0 s3bIKa M aBTOHOMHOE BOXJaeHue. OcBoeHHE INIyOOKOro OOy4eHHs OTKpbIBAET
BO3MOXHOCTH JIJIsl pa3pabOTKH MHHOBALIMOHHBIX MPUJIOXKEHUN U TEXHOJOTHHA, CIOCOOCTBYIOLIIX
TpaHchopMalMK PA3IUYHBIX OTpaciIeH.

MecTo JTUCUMIIIIMHBI (MOXYJIS) B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl

Hacrosimas aucuuruinia (MOAysIb) BKIIIOUEHA B YUEOHBIH IIJ1aH 0 TPOrpaMMe MOATOTOBKHI
Maructparypsl no HampasieHuto 02.04.01 Maremartuka W KOMIIBIOTEPHBIE HAYKH, MPOQUITH
[TponykToBas aHAIMTHKA U BXOAMUT B BAPUATHUBHYIO YacTh biioka 1, hopMupyemyro yuacTHUKaMU
00pa3oBaTeNbHBIX OTHOIICHU.

Jucnunnuna (MOIyib) U3ydaeTcs Ha 2 Kypce B 3 cemecTpe, SBISETCS NUCLUIUIMHON MO
BBIOODY.

Hesab u3yvyeHus TUCHUILUIMHBI (MOAYJIsl): OCBOCHHE METOJIOB M aJTOPUTMOB TIIyOOKOTO
o0yueHus 111 pa3pabOTKHU U ONTUMM3ALUU MOJEIEeH, ClIOCOOHBIX 3 (EKTUBHO PEIIATh CIOKHbIE
3a/1a4M B 00JIaCTH UCKYCCTBEHHOT'O MHTEJUIEKTA U aHAJIN3a JaHHBIX.

3agayu u3y4eHust JMCUUILIMHBI (MOAYJISA):

— (opMupoBaHue 3HaHUI KOHLENIIUN HEUPOHHBIX CeTeH U UX apXUTEKTYpPbl;

— (opmupoBaHue 3HaHWN OCHOBHBIX AJITOPHUTMOB OOy4YeHHS (TPaAMECHTHBIA CITYCK,
00paTHOE pacrpOCTPaHECHHE OITUOKH );

— (opMupoBaHMe 3HAHWMN pa3IUYHBIX THUIIOB HEWPOHHBIX ceTeil (IIOJHOCBS3HEIE,
CBEPTOYHBIE, PEKYPPEHTHBIE, U T.1I.);

— (¢opMuUpOBaHHE 3HAHUM pazIUYHBIX (GPEUMBOPKOB U OMOIMOTEK UId TIyOOKOTro
o0yuenus (TensorFlow, PyTorch, Keras u nip.);

— (opMupoBaHHue 3HaHUII METOJOB PETYJSAPU3ALUU U ONTUMHU3ALMK Mojenel (dropout,
batch normalization u ap.);

— (¢opmupoBaHue 3HaHUN oOiacTell NpUMeHeHus TIiyO0okoro oOyueHus (oOpaboTka
n300pakeHHi, €CTEeCTBEHHBIH A3bIK, PEKOMEHAIUU U JIp.);

— (opMupoBaHue 3HaHUH COBPEMEHHBIX IOJXOJAX M TPEHAAX B HCCIEAOBAHHIX
rI1y0OKOro o0y4yeHus;

— (opMupoBaHue 3HaHUI METPUK Ul OLIEHKM KadecTBa Mojeneil (accuracy, precision,
recall, F1-score u nip.);

— (opmMupoBaHue 3HaHUI MPUHIIUIIOB KPOCC-BATUAANNHN U €€ IPUMEHEHUS;

— (dopmupoBaHue ymMeHUs pa3padaThIBaTh apXUTEKTYPhl HEHPOHHBIX CETEH IS PeIICHUs
KOHKPETHBIX 3a]1a4;

— (opmMupoBaHue ymMeHus NoAOUPATh U HACTpaUBaTh T'MIIEpPIIapaMeTPbl MOJIETICH;

— (opMupoBaHre ymMeHHsS TOATOTABIMBATH M 00pabaThiBaTh JaHHBIE AT OOy4YEeHHUs
Moaenel (mperoopadoTka, ayrMeHTaIus U JIp.);

— (dopmupoBaHue yMEHHs pabOTHI ¢ OOTBITUMU 00bEMaMH TAHHBIX M UX XPaHCHHUS;

— (opMupoBanue yMeHHsS MPOBOIUTH OSKCIEPUMEHTHl M CpPaBHHUBATh PE3YJIbTaThl
Pa3INYHBIX TIOIXO/IOB;
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— ¢opMUpOBaHHE YMEHUS HHTEPIPETUPOBATH BHIBOABI MOJETH M BHU3YaIU3UPOBATH
pe3yIbTaThI;

— ¢opMupoBaHUEe HaBbIKa MMporpaMMupoBanus Ha Python u ucmonp3oBanue OMOIMOTEK
JUTSL TITyOOKOT0 00y4YeHUS;

— (dopmupoBaHUe HaBBIKA pabOTHI C GperMBOpKaMU TIyOOKOro oOydeHus (oOydeHHe,
BaJIMJAIMsl U TECTUPOBAHUE MOJIETIEH);

— ¢opMupoBaHHE HaBBIKA CaMOOOpa3oBaHUs (CICAUTH 32 HOBBIMH HCCIICIOBAHUSMU H
TEeHJIeHIUAMH B o0acTu deep learning).
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerennyu, ¢opmupyembie B pe3ysibTaTe OCBOSHHUS JUCHUILIUHBI (MOIYJS) IPH
MIPOBEJCHNH YUeOHBIX 3aHATHI B (hopMe KOHTAKTHOU pabOThI 00YYAIOIIUXCS C IEAArOTHYECKUMU

paboTHUKaMU YHHUBEpCUTETA U B (DOPME CaMOCTOSATETHHON PAOOTHI 00yYAIOIITIXCS:

Komnerenuus

Conep:xaHue KOMIETeHIIHH

Nuaukarop
KOMIeTeHIIN U

IlepeyeHb MJIAHUPYEMBIX
pe3yJbTaTOB 00y4eHus Mo
AUCHMIJIMHE (MOTYJIIO)

VK-6.

CriocobeH onpenensirs u
PEaTM30BLIBATE IIPHOPUTETHI
COOCTBEHHOM IEATENBHOCTH U
CIIOCOOBI e
COBEPIIEHCTBOBAHUS Ha OCHOBE
CaMOOILIEHKH

VK-6.1.

3HaeT OCHOBHBIE METOIBI
CaMOOIICHKH M aHaJIn3a CBOCH
JIeSITEJIbHOCTH, a TaKKe
MNPUHIUIIBL YIIPABICHUS
BpEMEHEM U IIeJIeTIoIaraHus

YK-6.2.

YMeeT cTaBuTh peaarcTUUHbIE U
JOCTUKHUMBIE 11U, OTPEAETATH
MIPHOPUTETHI B CBOEH
JESITENbHOCTH, a TAKXKE
pa3pabatTbiBaTh U BHEAPSTH
IJIaHbI IO COBEPHICHCTBOBAHUIO
CBOUX HaBBIKOB M KOMIIETEHLIUH
Ha OCHOBE MOJIYYEHHOU
CaMOOLIEHKH

VK-6.3.

HMmeeT npakTUUECKUNA OIBIT
NPUMEHEHUS METO/I0B
CaMOOLICHKH B CBOE
poheCCUOHATBHOMN
JeATEIbHOCTH, BKIIOYAs
y4acTHE B TPEHUHTAX,
CEMHUHAapax U MpPOEKTax,
HaIpaBJIEHHBIX HA pa3BUTHE
TU9HOM 3 (HEKTUBHOCTH U
npodecCHOHAILHOTO pOCTa

OIIK-1.

CrocobeH HaXOIHTh,
(hopMyITUpPOBATh U PemIaTh
aKTyaJIbHBIE U 3HAYHMBbIC
npoOJIeMbl TPUKIIATHON 1
KOMIIBIOTEPHOU MaTEMaTUKHU

OIIK-1.1.

3HaeT OCHOBHBIE METOBI U
MOJIXO/IbI K PELICHHUIO 3a/1a4
NPUKIATHONW U KOMITBIOTEPHOM
MaTeMaTHUKH, BKITIOYast
aNrOPUTMBI, MATEMaTHUECKOE
MOJICJINPOBAHNE U TEOPHIO
ONITHMU3AIINY, a TAKXKe
COBpEMEHHBIE HHCTPYMEHTHI U
TEXHOJIOTHH, HCIIOJIb3yEMBIC B
9TOM 00NacTH

OIIK-1.2.

YMeeT aHanu3upoBarTh U
(dhopMynHupoBaTh
MaTeMaTHYECKUE 3a/1a4H,
HNPUMEHSTh COOTBETCTBYIOLINE
METO/IbI M AJITOPUTMBI JUTS KX
pELICHUS, a TaKKe
MHTEPIPETUPOBATH U
MPE/ICTABISITh PE3YJIbTAThI B
MTOHITHOM M JOCTYITHOM hopme

OIIK-1.3.

HNmeet npakTUYeCKU OMBIT
PpaboThI HA/T TPOSKTAMU HITH
HCCIEIOBAaHUIMU B 00J1aCTH
NPUKIATHONW U KOMIIBIOTEPHOM
MAaTEeMAaTHUKH, BKIIOYAsl y4acTHE
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B KOHKYpCax, OJIMMITHAIaX UK
HayJHBIX ITyOJINKAITUSX, TE
OBUIH PEIlICHBI aKTyaTbHBIC U
3HAYMMBbIE 3aJ1a91

IK-3. Crioco0eH pelath 3a1auu
podeCCHOHATTEHOM
JICSATEIILHOCTH B 00JIaCTH
MPOJYKTOBOM aHAIUTUKH,
(bopMyJINPOBATh PE3YNITATHI
aHali3a " BBISABITH
MOCIICICTBUS TIOJYYCHHBIX
JAHHBIX JUTS TPUHSTUS
000CHOBaHHBIX PEIICHUN U
ONTUMU3AIIUU TIPOTYKTOB

IK-3.1.

3HaeT METOIbI U HHCTPYMEHTHI
MPOAYKTOBON aHAJIMTUKHU

[K-3.2.

YMeeT NpUMEHsTh
aHaJIMTUYEeCKUE HHCTPYMEHTHI U
TIpoTpaMMHOE 00CCTIICUCHHE TS
00pabOTKH ¥ BU3yaIH3aIiN
JAHHBIX, a TAKXKE
(hopMynupoBaTh BEIBOABI HA
OCHOBE IPOBEICHHOTO aHAJIN3a

[K-3.3.

Hmeer ombiT paboThl HAZ
peaTbHBIMH IPOCKTaMH B
o0JacTv MPOAYKTOBOU
aHAJINTHKH, BKIIFOYAs aHAJIN3
I0JIb30BATENILCKOTO MOBEICHUS
1 ONITUMHU3AlMIO IIPOJAYKTOB Ha
OCHOBE IOJTYYSHHBIX JaHHBIX
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3. TemaTu4yeckuii mjian

Ne TpynoeMkocTh, akageMH4YeCKHE YAChI
m/m HaumeHnoBanue Qunas dopua TKY
pa3aena TMCUUIIIMHBI Ayautopuas pagora (Tekyumi
Jexuun CeMuHapsbl CamocrosnTe
(MmonyJis) (npa K KOHTPOJIb
paKkTHuec OHTPOJIb JbHAsA yenesaemocTH)
KHe padora
3aHSATHA)
1 Brenenue B HelipoHHBIC 7 7 8 Jlomaraue
CeTH 3aJ1aHus,
TecTsl
2 Hetiponnsie cetu ais 8 8 10 Jomaraue
3aja4 ¢ 3aJlaHus
M300paKCHUSIMU
3 Hetiponnsie cetu ais 8 8 10 Jomarmaue
3a7a4 ¢ TEKCTOM 3a7aHus,
Tectbl
4 ['enepaTtuBHBIE MOETH 7 7 10 Homamraue
U 3312494 CO 3BYKOM 3ajaHus,
TecTHI,
TBopueckoe
3aJaHue
3auem c ouenkoi 16
Hmozo: 30 30 16 38
Oo6vem oucyunnunvl (Mooyns) 114
(6 ax. u.)
Obvem oucyuniunsl (Mooynsn) 3
(6 3au. ed.)
4. CopepxaHue IMCUMILTHHBI (MO1YJIs1)
Nen/m HanmenoBanue pasgea ConepxaHue TUCHUNIHHBI (MOYJIs1) IO TeMaM
JUCHMIJIMHBI (MO1YJIs1)
1 BBenienue B HEWPOHHBIE CETH Heiiponnslie cet. Db dekTrBHOE 00yueHHE HEWPOHHBIX CeTeH
2 Hetliponnsle cetu 1u1d 3a1a4 ¢ CBepTouHBIE HEUPOHHBIE CETH. APXUTEKTYPBI CBEPTOYHBIX HEHPOHHBIX
n300paKeHUAMHU cereil. 3amaunm c u3o0pakeHusIMH. Bwusyanuzanus Helpocereil.
Busyanusauus HelipoceTeit
3 Heliponnsle ceTu 1 3a1a4 ¢ PexyppenTHble HelpoceTu. 3amaun ¢ TeKcTamu. TpaHCOpMepsl.
TEKCTOM S3pikoBbIe Mogenn. Prompt Engineering
4 I'enepaTHBHbBIC MOJENH M 33124 | 3aJa4M CO 3ByKOM. | eHepaTUBHbBIE MOJIENN

CO 3BYKOM
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VHuBepcuTer  pacnojaraeT  IOJAHBIM ~ HAa0OpOM  JIMIEH3MOHHOIO M CBOOOJHO
pacIpoCTPaHsIeMOro IPOrpaMMHOI0 OOECleYeHMs, BKJIOYas MPOAYKTHl OTEYECTBEHHOIO
IIPOU3BOJICTBA.

Kaxnplii cTyneHT B TedeHue BCEero IMepuoAa OOydeHHUs IOoJdydaeT HHIMBUAYaJIbHBIN
HEOTPAaHWYEHHBIH  JOCTYH K  DJEKTPOHHO-OMOIMOTEYHOH  CHUCTeME W 3JIEKTPOHHOU
MH(POPMALIMOHHO-00pa30BaTENbHOM cpele  yHUBEPCUTETa. OTH CHCTEMBbl IPEJOCTaBIIAIOT
BO3MOXHOCTH JIOCTYIa K pecypcaM M3 JI000# TOUYKH, Tlie eCTh NOAKII0oUeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TAK U 3a €r0 MPEAeIaMH.

CrynentaMm o0ecriedeH yJaJIeHHBIH JOCTYIl K COBPEMEHHBIM MpOo(pecCHOHATBHBIM 0azaM
JAHHBIX U UH()OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM.

Ocnosnas numepamypa:

1. Huxonenko C., Kagypun A., Apxanrenbckas E. ['my6okoe o0yuenune. — CIIO.: TTutep,
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.: wir. — (Cepus
«bubnmnoreka 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

VYHuBepcuTeT pacrnojaraeT MaTepUalbHO-TEXHUYECKOM 0a30i, COOTBETCTBYIOLIEH
JNEHCTBYIOIIMM MPOTUBOIOKAPHBIM IIPAaBUJIaM U HOpMaM U OOecTeunBaroleil mpoBeIeHNEe BCeX
BUJIOB JIUCUMIUIMHAPDHOW W MEXIWCUUIUIMHAPHOW IOATOTOBKH, HPAKTHUYECKOM M HAay4yHO-
HCCJIEIOBATENHCKOM paboT 00yUarouXcsl, MPeIyCMOTPEHHBIX YU€OHBIM IIJIAHOM.

[TomenieHus1, KOTOpBIE MPEACTABISAIOT COO0H yueOHbIE ayIUTOPUH [T IPOBEACHUS 3aHATHI
JEeKIIMOHHOTO THUMA, 3aHATUH CEeMMHAapCKOro (IpakTUYeCKOro) THIA, TPYNIOBBIX U
VMHAUBUAYaAJIbHBIX KOHCYJIbTAIMNA, TEKYLIETO KOHTPOJIS U MPOMEKYTOUYHON aTTeCTalluM, a TaKkKe
MOMEIIEHUS Il CAMOCTOATENIbHOM paboThl U MOMEIIEHUS I XpaHEHUS U NMPO(UITAKTUYECKOTO
obcimyxuBaHusl yueOHOTO 000pynoBaHus. [TomMereHns: yKOMIUIEKTOBaHbI CIICIUAT3UPOBAHHON
MeOenbl0 U TEXHUYECKHMMHU CpEICTBAaMH OOyuYeHUs, CIYKAIUMHU Ul NpeACTaBiIeHUs y4eOHOU
uH(popMalu 00JbIION ayIUTOPUH.

N3yueHne qUCUUIUIMHBI (MOAYIIA) oOecTiedrBaeTCsl B yUeOHBIX ayTUTOPUSIX, OCHAIICHHBIX:

—CTOJIaMH U CTYJIbSIMH;

— KOMITBIOTEPHOU TEXHUKOM;

— CIEeLUAIN3UPOBAHHBIM 000PYOBaHUEM, BKIIIOYAs JEMOHCTPAlMOHHOE 000pYAOBaHHE.

[TomerneHust 151 CaMOCTOSITEIBHON pabO0Thl 00YYaIONINXCsl, B TOM YHCIIE TPUCTIOCOOICHHBIE
JUISL MCTIONb30BaHMsl MHBAJIMJAMHM M JIMLAMU C OTPAHMYEHHBIMH BO3MOXHOCTSIMU 3/10pOBBS,
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 NHOOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMAaM):
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Ne HanMeHoBaHue noprana Ccbuika
(u31aHMs, 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. | ®enepansubii mopran «Poccuiickoe odpazosanue” | https://www.edu.ru/

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

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

8. | ®enepanbHbIi HEHTP MHPOPMALIHOHHO - http://fcior.edu.ru/
00pa3oBaTeIbHBIX PECYPCOB

[lepeuenr WMHDOPMAINMOHHBIX TEXHOJOTHH, WCIOIB3YEMBIX TIPH  OCYIIECTBICHHH
00pa30BaTeNbHOTO MpoIiecca Mo JUCIUILIMHE (MOAYIII0), B TOM YHCIIEe KOMIUIEKT JTUIIEH3NOHHOTO
MpOrpaMMHOTO  OO€cClieueHus, COBpEMEHHble mpodeccuoHaabHble 0a3bl  JaHHBIX U
MH(OPMaIIMOHHBIE CIIPABOYHBIE CHUCTEMBI:

HaumenoBanmne 110 IIpoussoacreo JInuen3nonnoe / cB060IHO

pacnpocTpansiemMoe

OnepanmoHHbIe CUCTEMBbI:
Microsoft Imagine (Windows Client, | 3apy6exHoe JMLIEH3HOHHOE
Server)
Bpay3sepbI:
SIupexc.bpaysep OTEYECTBEHHOE CBOOO/THO PacIpoCTpaHsIeMoe
Google Chrome 3apy0exHOe CcBOOOTHO PACIIPOCTPAHIEMOE
OducHble NPUITOKEHUS:
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 ynipapjeHusi 0a3aMH J1aHHbIX:

Microsoft Imagine (SQL Server) | sapyGesxHoe | muuensmonHoe

Cucrembl pe3epBHoro konuposanms (backup):

Acronis Backup Advanced for 3apybesxHOe JIMIICH3UOHHOE

HyperV

CnpaBo4YHO-NIPaBOBbIE CHCTEMBI:

KoncynbrantlLitoc: cripaBouHO- OTEUECTBEHHOE JIMILEH3UOHHOE

IpaBoOBasi CUCTEMa

Cpencrpa aHTMBMPYCHOM 3aILMTHI:

Kaspersky Endpoint Security s OTEYECTBEHHOE JIMLIEH3UOHHOE

ousneca Cranmaptabiii Russian

Edition

Cpensl pazpadoTku:

Visual Studio Code 3apy0exHOe CcBOOOJTHO PACIIPOCTPAHSIEMOE
Bash (Unix shell) 3apyOexHoe cBOOOJTHO pacIpOCTpaHsIeMOe
Anaconda 3apyOekHOe CBOOOIHO PaCIPOCTPaHAECMOE
Robotic Operating System 3apyOekHOE CBOOOHO pacIpoCTpaHseMOe
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
IMakeThl NPOrpaMMHBIX CPEJACTB H OHOJIHOTEK:

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 aucuuminasl (Mmoayisi) «Deep Learning (I'myGokoe oOyueHue)» B
paMKax TEKYyLIero KOHTPOJS YCIIEBAeMOCTH HMCIIONB3YIOTCSl TaKHe BHABI 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 HHUIHATHB.

Jlekyusi — CUCTEMAaTHYECKOE, IMOCIEAOBATEIbHOE, 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 3aTPYAHEHHUS, U MOMBITAThCS HAWTH OTBETHI B PEKOMEHIOBaHHOM nuTeparype. Eciu
pa3oOparbcsi B MaTepuaie HE yJIaercs, cieayeT CpOpMyIHpOBaTh BOIPOC M 3a4aTh €ro
IPENoAaBaTeNI0 Ha KOHCYJIBTAIlUU UM BO BPEMSI CEMHHAPCKOTO (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 pabGore Hax JOMAIIHUMHM 33/aHUSIMM  BaXHO BHUMATEIbHO O3HAKOMHUTBCS C
TpeOOBaHUSIMU U CPOKaMH BBINOJIHEHUs. PekoMeHyeTcss pa3douBaTh 3aaHUs Ha dTarbl, YTOObI
n30exaTh MEperpy3ku U Jydllle yCBOUTh Marepuai. Mcrosb30BaTh pa3iuyHble MCTOUYHUKHU
uH(popMalnu, BKIOYasi yaeOHUKH U OHJIAaH-peCcypcChl, AJis 0ojee rIyOOKOro MOHUMaHUSI TEMBI.

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

Tecm — ocobas ¢opma mpoBepku 3HaHHUH. [IpoBOIWTCS mMOCIIe OCBOCHHS OIHOM WU
HECKOJIBKMX TEM M CBHJICTEIHCTBYET O KAa4eCTBE MOHMUMAHHUS OCHOBHBIX MOHATUNA WU3y4aeMOTO
Marepuana. TecToBble 3aJaHUsi COCTaBIEHBl K KIIOYEBBIM IOHSATUSAM, OCHOBHBIM pa3jieliam,
Ba)XHBIM TEPMUHOJIOTHUYECKUM KaTETOPUSAM HU3y4aeMOM TUCITUTLIAHBI (MOJTYIIs).

JI1s1 TOATOTOBKHM K T€CTy HEOOXOAMMO 3HATh TEPMHUHOJOTHUECKHUI anmmapar JTACIIUILTAHBI
(MOmyJIsT), TOHUMATh CMBICT HAYYHBIX KATETOPUH U YMETh UX HCIIOIh30BaTh B MPodecCrOHAIBHOMI
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JeKcuKe. BrnaneHne NMOHATHMHBIM amnmapaToM, BKIIOYEHHBIM B TE€CTOBBIC 3aJlaHUS, IO3BOJISET
OpEenosaBaTeNlo  ObICTPO  NPOBEPUTH  YPOBEHb  MOHUMAHUS  CTYAGHTAMH  Ba)KHBIX
METOI0JIOTHYECKUX KaTETOPUH.

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, U3YYCHHUE JIOMOJHUTEIBHBIX TEM, BBHIIIOJHEHUE YI€OHO-HUCCIIEIOBATEILCKUX
3aJJaHUN U IPYTOE.

CucreMa OlleHMBAHUA Pe3yJIbTATOB 00y4YeHHs 10 JUCHUILINHE (MOYJII0)

Kpurepun nosryyeHusi ypoBHS M OLleHHBAHUS C()OPMUPOBAHHOCTH KOMIETEHIHI M0
aucuunnne (moay.aaio) «Deep Learning (I'1ty0okoe 00y4enne)»

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 ¢ OYEHKOW, TP STOM TPOBOJUTCSA OICHKA KOMIICTCHIMH, C(HOPMHPOBAHHBIX IIO
JUCIIUIUINHE.

s OleHWBAHUS TEKYIIETO KOHTPOJISL YCIEBAEMOCTH W IMPOMEKYTOYHOH aTTeCTaIlUH
UCTIONIBE3YETCS IeCATUOAIUThHAS IIKAJla OLECHUBAHUS, KOTOPAas COOTHOCHUTCSI C TPATUIIMOHHON
nATUOATUTPHON HIKAJION CIEAYIOIIMM 00pa3oM:

Hecsitrubannbuas IarudajnbHas Ounenka 3a Oo0masi xapakTepucTuKa pe3yJibTaTa
OLIEHKA OLIEHKA 3a4er 00yuyeHusi 10 JUCHUILIHHE (MOYJIIO)

10 OTin4yHO 3auTeHo CTyZIeHT TOJHOCTBIO BIIAJCCT 3HAHUSIMH,

9 OTIM4HO 3a4TeHo VM3IIOKCHHBIMA B paboduell mporpamMme, u

8 OTIN9HO 3449TEHO rIIyOOKO OCMBICISET AUCHUIUIAHY (MOIYTb).

On CaMOCTOSTEIIBHO u JIOTHYECKH
MOCIIEIOBATEIEHO OTBEYAET HA BCE BOIPOCHI,
aKIICHTUPYS BHUMaHUE Ha HAuOOJIee BAXKHOM.
VmMmeer aHaIIM3UPOBATh, CpaBHUBATb,
KJIACCU(UIMPOBATD, 0000111aTh,
KOHKPETH3UPOBaTh M  CHUCTEMAaTH3MPOBATh
W3YYEHHBI MaTepHhall, BBIACISAS KIFOUEBEIC
MOMEHTBl W  YCTaHaBIMBas MPUIHHHO-
CJICIICTBEHHBIE CBs3M. YeTko (opmyaupyer
OTBETHI, YBEPEHHO WHTEPIIPETUPYET
pe3yiIbTaThl aHaJIN30B u JIPYTHX
WCCIICJIOBAHNN, a TaKKe peIlaeT CIIOXKHBIC
3agaun. CTyJIEHT XOPOIIO 3HAKOM C METOJaMHU
HCCIICIOBAHMS, HEOOXOIUMBIMHU JUIS
MPAKTUYECKON  JEATENbHOCTH, U  yMEeT
CBSI3bIBATh TEOPETUUECKUE aCIEKThI
TUCIUIUTAHBI  (MOAYNA) C TPAKTHYECKUMHU

3a7a4aMu.
7 Xoporro 3auTeHOo CryneHT oOlajaeT 3HaHUSMH IIpeaIMeTa
6 Xopomo 3auTeHo Mo4YTH B TIONHOM 00BeMme  pabodeid
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JecarudannpHas IlsaTuéannbHas Ouenka 3a OO0mast XapaKTepuCTHKA pe3yJabTaTa
OLICHKA OLICHKA 3ayer 00y4eHHUs N0 JUCHUTILVINHE (MOIY.TI0)

MPOTPaMMBI M CaMOCTOSITEIBHO, JIOTHUSCKH
MOCJIC/IOBATEIbHO M BCECTOPOHHE OTBEYAET
Ha BCE BOMPOCHI, aKIEHTUPYS] BHUMaHHE Ha
HanboJiee 3HAUYUMBIX MOMeHTax. OH yMmeeT
AHAJM3UPOBATH, CpaBHUBATH,
KJIACCU(PUIIMPOBATD, 00001IaTh,
KOHKPETHU3UPOBaTh H CHCTEMAaTH3UPOBATH
W3yYCHHBIH  MaTepual, BBIACIAS  €ro
KIIOYEBbIC  aCMeKThl W yCTaHaBIHBAs
NPUYUHHO-CIICICTBEHHBIC CBSI3H.
®dopMyTUpYyeT CBOM OTBETHI, YBEPEHHO
HHTEPIPETUPYET PE3yJIbTaThl AHAIU30B H
JIPYTUX WCCICAOBAHHMMA, a TakkKe perraeT
CJIOKHBIC CUTYAalMOHHBIC 3aJayqu. CTy,HeHT
XOPOIIIO 3HAKOM C METOJaMH HCCIICIOBAHUS,
HEOO0XOIUMBIMHU hing MPaKTUYECKOU
NEATCIPHOCTH, W yMeeT  CBsI3bIBATh
TEOPETHYECKHUE  aCMeKThl  MpeaMmera ¢
MPaKTHYESCKUMHU 3a[a4yaMH.

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

4 Y I0BNETBOPUTENBHO|  3a4TEHO JMCLUIIIAHE  (MOZYIIO), HO HCHBITHIBACT
TPYAHOCTHU ITPU CaMOCTOSATCIIBHBIX OTBETaX U

UCTIOJIb3YeT HeTOouHble (OpMYyIUpOBKH. B
X0Jle OTBETOB OH JIOIyCKaeT OIIMOKH,
Kacarorquecst CyTd BompocoB. CTynaeHT
CHoco0eH pelarb TOJBKO CaMble IMPOCThIE
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
HaBOJSIIIIUE BOIIPOCHI.

Jucuunnuna (Monyns) «Deep Learning (I'mybokoe o0ydeHue)» OLEHUBAETCS CIIETYIOLIIM
obpazoM:

AKTHBHOCTH | Bec ‘ KoanuectBo ‘ Onucanue

Haxonumenvnasn ouenka

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

TBopueckoe 3aanue 1 3aganue, HallpaBICHHOE HA UCIIOJb30BAHUE
cymiectBytomux M -pemennii

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

HPOMEJKJyIHOllHaﬂ ammecmauusn

3a4er c OIECHKOM 40% 1 [MuceMeHHast WM yCTHast paboTa HaJl 3a1aHUeM,
HAaIpaBJICHHBIM Ha TIPOBEPKY MOIYYSHHBIX 3HAHUH U
HAaBBIKOB I10 JTUCIHILTHHE (MOIYITIO)
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®opmyJa pacyéTra UTOroBOW OlEeHKH MO aucuuiuiudHe (moaynaw) «Deep Learning
(I'ny6oxoe o0yuenue)»: «0,6 x HakonurtenbHas oueHka (0,7 X cpenHee 3a JOMAIIHUE 3aJaHUS +
0,15 x TBopueckoe 3amanue + 0,15 X cpeanee 3a Tecthl) + 0,4 X 3a4eT C OLIEHKOM.

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

Jdomamnee 3aganue 1.
3apanue 1. OnumuTe OCHOBHBIE KOMIIOHEHTHI HEHPOHHOM CeTH (BXOJHOM CJIOM, CKPBITHIE CJIOH,
BBIXOJTHOH ¢J10H) 1 uX pyHKIMH. [IprBeuTe MpUMepsl pa3InYHbIX APXUTEKTYP HEUPOHHBIX CeTei
U 00CYJIUTE, B KAKUX CITy4asiX OHU MOTYT OBITh IPUMEHEHBI.
3aganue 2. Mcnons3ys 6ubnmoreky TensorFlow wmm PyTorch, co3naiite mpocTyro HEHpOHHYIO
ceTh ans knaccudukanuu Habopa naHHbBIX (Hampumep, MNIST wumu Iris). Onummre marwy,
KOTOPBIE BbI IPEIIIPUHSIIN, U PE3YIbTaThl, KOTOPBIE BbI IOJIY4HIIN.
3ananue 3. [IpoBeaure 00yueHne HEMPOHHOM CETH HAa HEOOJBIIIOM HAOOPE JaHHBIX (HampUMep,
Ha0Op JaHHBIX O IBETaX) U npotectupyite e€ addextuBHOCTD. [Ipoananu3upyiite pe3yabTaThl,
BKJIIOYasi TOUHOCTh U BO3MO>KHBIEC OIIMOKH.

Jlomamnee 3a1aHue 2.

3aganue 1. PeanmsyiiTe mpoctyro cBepTouHyro HelipoHHyio ceth (CNN) s kinaccudukanuu
nzoOpaxennit u3 Habopa nanHeix CIFAR-10. Onumure apXuUTEKTypy CETH M TPOBEAUTE
oOyuenue. [IpoaHanusupyiite pe3ynpTarbl, BKIHOYas TOYHOCTh MOJEIM HAa TECTOBOM Habope
JTAHHBIX.
3apanme 2. lccnenyiite pasiuuHble METOJbl IPEIBAPUTENBHOM 00pabOTKM H300pa)keHui
(Hampumep, H3MEHEHHE pa3Mepa, HOpMalM3alus, ayrMeHTalus) M UX BIMSHHE Ha
IPOM3BOIUTENFHOCTh HEHpOHHOM ceTn. Co3aaiiTe HEOONBIION MPOEKT, B KOTOPOM BBl CPAaBHHUTE
pe3yabTaThl KiIacCu(pUKAUU H300paKESHUHN 10 U TIOCIIE TPUMEHEHHS STHX METOJIOB.
3apnanme 3. Peamusyiite mpocTyro MOJAENb IS CErMEHTAIluu H300pa)XeHUM, Hampumep,
ucnons3ys U-Net. BriGepute Habop JaHHBIX (Hampumep, HaOOp AAaHHBIX JUISI CerMEHTaluu
JIOPOXHBIX 3HAKOB) U 00yuuTe MO1eNb. OLIEHUTE KaYeCTBO CETMEHTALIUHU U TIPEACTABbTE IPUMEPHI
pE3yJIBTaTOB.

Jomamnee 3ananue 3.
3aganue 1. Peanusyiite monens ans kinaccuUKaMM TEKCTOB, MCHOJIb3Ysl HEHPOHHYIO CETh
(manmpumep, LSTM unu GRU) Ha Ha®ope naHHbIX, TakoMm Kak IMDB 1151 aHanu3a TOHanbHOCTH.
Onumure apXUTEKTypy Ballleid MOJENH, MpoBeauTe OOydYeHHE M OLIEHUTE €€ TOYHOCTh Ha
TECTOBOM Habope.
3ananme 2. Vccnenyiite MeTo/1bl BEKTOpHU3alMU TeKCTa, Takue kak Bag of Words, TF-IDF u Word
Embeddings (manpumep, Word2Vec wmnu GloVe). Peanusyiite mpoctyio Mozenb, KoTopas
UCTIOJIB3YeT O/IMH U3 3TUX METOJIOB IS KIacCU(UKALIMHM TEKCTOB, M CPABHUTE PE3YIbTATHI.
3aganue 3. CosgaiiTe NmpocTyr0 MOJENb s T'EHEepaluu TEKCTa, HUCIONIb3Yys PEKYPPEHTHbIE
Heripornasie ceTr (RNN). Boidepure He00bI10# TEKCTOBBIA KOpIyC (HampuMep, TPOU3BeIeHNE
JIUTEpaTyphl) U 00yUuTe MOJEIH Ha ero ocHoBe. CreHepupynTe TEKCT U OLEHUTE €ro KauecTBo.

Jdomamnee 3ananue 4.

3ananme 1. Peanmmsyiite Bapuaumonnyio asTtodHkogep (VAE) mns reHepanuu 3BYKOBBIX
curHasioB. BeiOepure HabOp AAHHBIX, HAMpUMeEp, 3BYKH NPHUPOJAbI WM MY3bIKaJbHBIE HOTHI.
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OOyunTe MOAETb W CrCHEpUPYWTE HOBBIE 3BYKOBBIE 00pasmbl. OIleHUTEe KadyecTBO
Cre€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.

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

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
OyJeT BO3MOXHOCTb IIONACTh Ha BBICTABKY padoT.
OunenuBanue

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

e Ouenka (10 6amioB) ctaBuTCcs mO pe3ynbrataM ydactusi B Data-Art Weekend u mpu
YCIIOBHH BBIMIOJHEHHSI Pa0OTHI B COOTBETCTBHH C KPUTEPUSMHU JAHHOTO MEPOIPHSITHUS.
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 nens - coznate Hekotopoe npoussenenue (MU-)uckycersa (“‘“MMkcnonar”) ¢ momousio
HenpoceteBblx M -pemennii!
Hrorom Bameii padotbl Oyaer:

e HHxkcnonar

e HeGonbuioii otuet o cnocobde co3zganust Mkcnonara
OuenuBanmne:

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 lcnonb3oBaHue 2+ HEHPOCETEBBIX PEHICHUI U3 pa3HbIX TOMEHOB (HampuMep, reHepanui
KapTUHKHU U T€HEPaLUs TEKCTA)

e VYKazaHue UCIOJIb3YEMBIX MPU IeHepaly CepBUCOB/MOIEeH
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e Hamnume Bcex wyacrel npemioxkeHHbIXx TUNOB MHMkcrnoHara B CHaHHOM 3aJaHUU
(HarpuMmep, €CTh 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 (MOXKHO COeAMHATH CBSA3IMU B IPOU3BOJIBHOM NOpsake)?

Ortser: 2

Bonpoc 2.
[eiiT B BBIUMCINTENBHOM Tpade peanusyer GyHKImio f(x, y) = min(x?, Y - X), Ipu o6paTHOM
pactpocTpaHeHHH Ha TEUT MpHUILIa NPOW3BOAHAS g =2, KaKoe 3HAUYCHUE MEepenacTcsl IpH
00paTHOM pacIpoOCTPaHEHUHU MO pedpy MepBOro aprymeHTa, eciu x=1, y=3?
Otger: 4
Bomnpoc 3.
['efit B BhuucIuTENsHOM rpade peanmsyer ¢yskmmioo f(x, y) = (x+1)(y+1), npu obpaTtHOM
pacnpocTpaHEHHMH Ha TEUT MpUIIa MPOU3BOAHAs g =2, KaKkoe 3HAueHUE TIepeaacTcs Mpu
00paTHOM PACTIPOCTPAHEHUH 1O PEOPyY MEPBOro aprymeHTa, eciu x=1, y=3?
Otgert: 8
Bonpoc 4.
HeiipoceTh cocTOUT U3 5 NTMHEWHBIX MOJYJe 0e3 CMEelIeHHs ¢ €MMHUYHBIMU MaTpPHUIIAMHU BECOB
W=I, 3a kaxxabiM u3 koTopbix cienyer ReLU-aktuBanus: y = ReLU(WXxReLU(WxReLU(Wxx))).
Yro MOKHO cKazaTh 0 Marpuiie Sxoou dy/dx?

@) 9TO AMaroHaJbHas MaTPHIIA

b) aT0 MaTpuIIa ¢ HCOTPHUIIATESILHBIMH dJICMEHTAMHU

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 KOTOPOIo MoJyyeHa MaTpuna (2x-mepHbli TeH30p) pazmepa 10x20. Yemy paBHo N?
Ortger: 20

Tect 2.

Bomnpoc 1.
BriOepute BepHbIE YTBEPKIACHUS:
a) test time augmentation yBenuuuBaeT BpeMs Kiaccu(ukaiiuu (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
o0yueHuun
b) 3nauenue Ha pa3HbIX HelipoHax oaHOTrO ciios FFN M0/mKHBI KOppEeTupoBaTh
C) Moayne mynuHra He UMeeT 00y4aeMbIX TTapaMeTpOB
OrtgerT: 3, C
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Bomnpoc 3.
Kakas 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) wucmone3yercs y:xe 00ydeHHAs CETh
C) 00s3aTeIbHO MPOU3BOAMUTCS 3aMOPO3Ka CIIOEB
d) wmcmoap3yercs «y3K0€e TOpiIoy»
Ortger: b
Bomnpoc 5.
Ecin ogHOMEpPHYIO CBEPTKY C SLIPOM JUIMHBI 3 IPUMEHUTH K BEKTOPY AauHBI 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.

Bomnpoc 1.
Kakoii Moysib OTBEYaeT 3a yCTpaHCHHE TYOJIMKATOB PETHOHOB-OTBETOB B IETEKTOPE 00HEKTOB?
a) SS
b) RPN
c) NMS
d) SPP
Otger: C
Bomnpoc 2.
Perpeccuto kakoii pa3MepHOCTH (pa3MEPHOCTh OTBETA) MCIIOJIL3YIOT JIJISl YTOUHEHHSI TIOJIOKEHUS
U pa3Mepa npsMOYroJIbHOTO PeruoHa’?
Otger: 4
Bomnpoc 3.
Kakue u3 yka3aHHBIX CeTeil pealTu3yroT ABYXCTAIUIHBIN MTOIX0] K IETEKTUPOBAHUIO O0OBEKTOR?
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) MeHbIIe mTpadyeT 3a NPaBUIbHBIC YBEPEHHBIC OTBETHI
b) pekoMenayrOT HCIOIB30BATh B 3a7a4ax ¢ AUCOATaAHCOM
C) BCTpOEHA aBTOMATUYECKasl PEryIIsipU3aIus
d) rapanTupyet 6osiee ObICTpOE OOyUEHHE
OrtsBer: a3, b
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Bompoc 5.
Kakue u3 yka3aHHBIX ceTell peann3yloT 0e3bIKOPHBINA MOIX0]] K IETEKTUPOBAHUIO 0OHEKTOB?
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 3akmtouaercsa npumenenue teacher forcing mpu oOyuenun?
a) wucnoab3oBaHue peephole connectons
b) B MoOIeNb MOAAIOTCS MPEABIIYIINE HCTHHHBIC TOKCHBI, @ HE CTEHEPUPOBAHHBIC MOJIEIIBIO
C) HUCTHUHHBIC TOKEHBI HCIIOJIB3YIOTCS TOJNBKO JUISl BBIYUCICHHS OITHOKU
d) HCTHHHBIC TOKCHBI MOTYT HE UCIIOJIB30BATHCS MIPU 00yICHHH
Ortger: b
Bonpoc 4.
B Oxo-cetsx (Echo State Networks)...
a) He ydJaTcs mapameTpbl, KOTOPbIE COOTBETCTBYIOT PEKYPPEHTHBIM CBS3SM CETH
b) wucnoap3yercst «y3koe ropaox»
C) HCMOJB3YETCs «IIPOKUIBIBAHUE CBA3ECH»
d) nemaercs oOpe3ka rpaIueHTOB
Otger: a
Bompoc 5.
B kakux BEKTOPHBIX MPEICTABICHUAX MPEICTABICHHE CIIOBa (TOKEHA) HE 3aBUCUT OT TOTO, KaKHe
CJIOBA €r0 OKPYXKAIOT (HaIpuMep, €CIIM MBI JIOMTUIIEM TEKCT, TO TPE/ICTABICHUE HE U3MEHHTCS)?
a) word2vec
b) fasttext
c) Glove
d) BERT
OtBer: 3, b, C

3amanus 1J151 NPOMEKYTOYHOM aTTeCTANMM 0 JUCHMUILIMHE (MOTYJII0)

Ne Saganue OTtBeT KoMmnerennus
n/n
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1. | Kak Ha3bIBaeTcs nmpouecc pa30ueHus TeKCTa Ha Toxenunzanums/tokenizati YK-6
OTeIbHBIE DIEMEHTHI (cltoBa/gacT)? BeeauTe on/tokenisation /
OTBET OJIHUM CJIOBOM Ha PYCCKOM HJIM aHTIIHHCKOM TOKeHu3awwys /
Tokenisation /
Tokenization
2. | HamummTe THO 3a7add, TIe HYXHO mpenackasaTh | CermenTanus/Segmenta OIIK-1
KIacc I KaXIOro IHMKCEIS H300paKeHMS. tion / CerMCHTaIus /
BBenaute OTBET OAHMM CIIOBOM Ha PYCCKOM HWIIH segmentation
AHTJIUHACKOM.
3. | KommoneHnT (cimoit) TpanchopMepa, OTBEUAIOIINiA 3a Self-attention / self- OIIK-1
CBsI3b TOKCHOB MEKy CO00H. BBeuTe oTBET B BUjIC attention
OJTHOTO CJIOBa C JIeHCOM Ha aHTIIMIHCKOM SI3bIKE
4. | HazoBute MeTox peryisipusanuu ¢ "BoikimoueHuem” | ponayt/Dropout/dropo I1K-3
HEWpOHOB. BBeauTe OTBET OJAHUM CIIOBOM Ha ut/ npomayr
PYCCKOM WJIH aHIJIUACKOM
5. | Kak Ha3piBaercs mporecc 0OHOBJIEHUS BECOB Ob6patHoe [1K-3
HeHpoceTH Yepe3 TpaJneHThl omuoKku? OTBeT pacrpocTpaHeHue
BBEJIUTE B BH/JIE 3 CJIOB Ha PYCCKOM SI3bIKE MM 2 oummOku/Back
CJIOB Ha aQHTJTUHCKOM propogation / o6paTHoe
pacnpocTpaHeHue
omm6Oku / back
propogation
6. | Uto nobamnstor K BXomy HelipoHa, u4toOwl | Cmemenue/baiiec/buac/ [K-3
«TMOJBUHYTHY pe3ynbTar? OTBET BBEAUTE OIHUM Bias / bias / cmemenne /
CJIOBOM Ha PYCCKOM HJIM AHTTIHICKOM. Guac / baitec
7. | IIpocras apxuTekTypa HEHpoceTH, TAe Bce TTOJTHOCBSI3HAS IK-3
HEHPOHBI CBs3aHbI cO BceMH. OTBET BBEIUTE B BUJIE | HEMPOCETH/TIOJHOCBSI3HA
JIBYX CJIOB C MAJICHBKOW OYKBBI HA PYCCKOM SI3BIKE s CETh/TIOTHOCBA3HAS
WJIH B BUJe a00peBUaTyphl Ha aHTIIMHCKOM apxutexktypa/MLP/FCN
N/FCN/DenseNet
8. | Kak Ha3bIBaeTcs MOPIHS IaHHBIX, 3arpyKaeMas 3a IMaker/baty/Batch / VK-6
onuH mar ooydenus? OTBET BBEIUTE OJHUM maker / 6aty / batch
CJIOBOM Ha PYCCKOM HJIM aHTJIMHCKOM.
9. | Kakwue cnou Bctpeyarorcst B CNN? ABI'/ATB/BI'A/BAT/TA IK-3
A) Cseprounsiii (Conv2D) B/TBA
b) MaxPooling
B) LSTM
I') IMoxrocs3HEIM (Dense)
10. | Yro takoe LSTM? b OIIK-1
A) Meron BU3yallM3ann JaHHBIX
Bb) Tun pexyppeHTHOH HeilpoceTu ¢ 10T
MaMsITHIO
B) Anroputm o0y4eHus 0e3 yauremns
I') ApxurekTypa Tpancdopmepa
11. | BN (Batch Normalization) mpumensiercs mis: B IK-3
A) YBenuueHus pazmepa BHIOOPKU
b) HopManu3aiuu BXOAHBIX TaHHBIX Tepe.T
obydeHTEM
B) Crabunuzanum pactpe/ieiicHus] akTHBAIIUNA B
CIIOSIX
I") CyqaitHOTO ITepeMeIMBaHus JTAHHBIX
12. | Kakue GyHKIMN aKTUBAIMH SBIISIOTCS ABI/ATB/BI'A/BAT/T IK-3
HETTUHEHHBIMU? AB/TBA
A) ReLU
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b) ToxxnectBenHas
B) Curmonna
I') 'mnepOommyaeckmii TaHTeHC (tanh)
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