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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouas mporpamma mucruminabl (Moayssi) «Deep Learning (I'mybokoe oOydenue)»
COCTaBJIEHA B COOTBETCTBHHM C (hefiepallbHbIM roCy1apCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPTOM
BeIcIIero oOpa3oBaHusi — wmaructparypa mno cnenuaibHoctn 02.04.01 Marematnka u
KOMIIbIOTEPHbIE  HaykH, Ipo¢uib MamuHHoe O00y4eHue, YTBEpXKIEHHBIH IMPUKA30M
MunucTepcTBa HayKH U BbIciero oopasoanus Poccuiickoit deneparmu Ne 810 ot 23.08.2017
roja.

Nzyuenne mucumrmmbbl (Monyist) «Deep Learning (I'myOokxoe oOyueHme)» sBIseTCS
BOXHBIM [UI1 IOHUMaHMsSI COBPEMEHHBIX METOJ0B MCKYCCTBEHHOTO MHTEIJIEKTa, KOTOpBIE
MO3BOJIAIOT peIaTh CIIOXKHBIE 3aJaud, TakMe KakK paclo3HaBaHUE H300paxeHuil, oOpaboTka
€CTECTBEHHOI'0 s3bIKa M aBTOHOMHOE BOXJaeHue. OcBoeHHE INIyOOKOro OOy4eHHs OTKpbIBAET
BO3MOKHOCTH JIJIs1 pa3pabOTKH MHHOBALIMOHHBIX MPUJIOKEHUN U TEXHOJOTHA, CIOCOOCTBYIOIIUX
TpaHchopMalUK PA3IUYHBIX OTpaciel.

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

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

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

Hesab u3yvyeHust TUCHUILUIMHBI (MOIYJIsI): OCBOCHHE METOJOB U AJTOPUTMOB TIIyOOKOTO
oOydeHus A pa3pabOTKU U ONTHUMH3AIMH MOIeNiel, CTOCOOHBIX 3P PEKTUBHO peIIaTh CI0KHbBIE
3aJ1a4i B 00JIACTH MCKYCCTBEHHOT'O MHTEJIEKTA M aHATTN3a TaHHBIX.

3agauu n3y4eHusi JMCHUILIHHBI (MOAYJISA):

— OCBOMTb OCHOBHBIE€ MPUHIMIBI U pa3HOOOpa3HbIe apXUTEKTYphl HEHPOHHBIX CETEH,
BKJIFOYAsi X THUIIbI U COBPEMEHHbBIE TEH ICHIINY;

— HAY4UThCS MOAOMPATh AITOPUTMBI O0YUEHHUSI, OITUMU3UPOBATh MOJIENIU U IPUMEHSATh
METOIBI JIJIs TPEIOTBPAIEHHS TIepeoOyIeHHS,

— pa3BHUTh CIIOCOOHOCTh 00pabaThHIBaTh JaHHBIC, IPOBOIUTH OKCIIEPUMEHTHI U
CpaBHMBATh pa3JIMUHbIE MOAX0AbI K 00yUEHUIO CEeTeH;

— IpuoOpecTH yMeHHEe OLIEHMBATh KayecTBO MOJENeH C MCIOJIb30BAaHMEM METPUK U
MHTEPIIPETHPOBATH UX BHIBOJIBI B PEATTHHBIX TIPUIIOKCHHUSX

— OBJaJeThb HaBblKaMHU MporpamMMmupoBaHusi Ha Python, paboTsl ¢ ¢peliMBopkaMu
IITyOOKOro 00y4eHUs U OTCISKUBAHNS HOBEHUIIIMX UCCIIEI0OBAaHUH B 00JIaCTH.

B pesyabTare 0CBOCHUSI TUCHMILIMHBI (MOAYJIs1) 00y4AIOLIUIICH 10JIKEeH
3Hamy:

— KOHIIETILINIO HEHPOHHBIX CETeH U UX apXUTEKTYpPHI;

— OCHOBHBIE aJITOPUTMbI 00yUeHUs (TPAJUEHTHBIN CITyCK, 00paTHOE PacIpOCTpaHEeHUE
OIIMOKH);

— pas3JIMYHbIE THIBI HEHPOHHBIX ceTel (MMOJTHOCBA3HbBIE, CBEPTOUYHBIE, PEKYPPEHTHBIE,
U T.1.);

— pasnuuHble ¢peliMBopku U Oubmmoreku s riaybokoro obyuyenus (TensorFlow,
PyTorch, Keras u np.);

— METOJBI peryysipu3aly U onTuMu3auu moaeneit (dropout, batch normalization u
ap.);

— obnactu  TpuMEHeHHsI TayOokoro oOydeHus (oOpaboTka  W300paKECHHUIH,
€CTECTBEHHBIH SI3bIK, PEKOMEHIAINH U JIp.);

— COBpEMEHHBbIE MOIX0/Ibl M TPEHIbI B UCCIIEIOBAHUAX IITyOOKOro 00yueHUs;

— METPUKH JIJIS OLICHKH KauecTBa Moieliel (accuracy, precision, recall, F1-score u np.);

DNEeKTPOHHBIA JOKYMEHT



IMPUHIUIIBI KPOCC-BAJIMAAIIUN U eé IMPUMCHCHUC.

ymembp:

pa3pabaThiBaTh apXUTEKTYPbl HEHPOHHBIX CETEH JIIs peIlieHHs] KOHKPETHBIX 3a/1a4;
o 0MpaTh U HACTPAUBATh THUIIEPIAPAMETPBI MOICIICH;

MOJITOTAaBIUBATh U 00pabaThIBaTh JaHHBIE ISl 00y4YeHUS MoJienei (mpeaoopadoTka,
ayrMEHTAaIMs  JIp.);

IIPOBOIUTH AKCIIEPUMEHTHI U CPAaBHUBATH PE3YJIbTAThI PA3IMYHBIX MIOIXO/IOB,;
UHTEPIPETHPOBATH BBIBOIBI MOJICIH U BU3YaTH3UPOBATh PE3YIIbTATHI.

é1aoemsp:

HABBIKAMU pa0OTHI ¢ OOJIBIIMMH 00beMaMH JAHHBIX U UX XPAHCHUS,

HaBbIKAMU TporpaMMmupoBaHus Ha Python u wucnonp3oBaHuss OuUOIHOTEK IS
r1y0OKOro oOyueHus;

HaBbIKaMU paboThI ¢ hpeiiMBOpKaMu IiTy0okoro o0ydueHus (00yueHue, Banuanus u
TECTUPOBaHUE MOJIENEH);

HaBbIKAMU caMooOpa3oBaHHs (CIIEUTh 32 HOBBIMHU HCCIEAOBAaHUAMU U
TeHACHIUSIMHE B 00sacTu deep learning).
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

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

paboTHUKaMU YHHBEpCUTETA U B (POpME caMOCTOATEIHHOU PAaOOTHI 00yUAIOIITUXCS:

Komnerenuus

Conep:xxanue
KOMTIETeHIIN T

HNuauxkarop
KOMIIETeHIIN U

IlepeyeHpb MIAHMPYEMBIX
pe3yJbTaTOB 00y4eHus Mo
JUcHMIIMHE (MOTYJIIO)

OIIK-2.

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

OIIK-2.1.

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

OIIK-2.2.

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

OIIK-2.3.

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

[K-2.

Crioco0eH MaTeMaTHIeCKn
KOPPEKTHO CTaBUTH
€CTECTBEHHOHAY4YHbIE U
MPUKJIAIHBIE 3a1a4H

I1K-2.1.

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

[1K-2.2.

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

[1K-2.3.

HNmeet npakTUyeCKUid OMBIT B
pa3paboTKe U perieHuN
MaTeMaTHYECKHX 3a71ad B paMKax
MPOCKTOB WJIM HAYYHBIX
WCCIICIOBAHUM, T/Ie OBLTU YCIICIITHO
TTOCTAaBJICHBI U PEIIICHBI
€CTECTBEHHOHAYYHBIC U
MIPUKJIATHBIC 331391
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3. Temaruueckuii njiax

Ne TpynoeMKocTh, akageMHYeCKHE YACHI
n/n HaumMmeHnoBaHue Qunaz popya TKY
pa3aena IMCUHUIIINHBI AyIMTOpHast padoTa (Tekyumi
Jexuun CeMuHapsbl CamocrosnTe
(MmonyJis) KOHTPOJIb
(mpaktnyec | Konrpoun JbHAs ycnenaemocrH)
KHe padora
3aHSATHA)
1 Beenenue B HEHPOHHBIC 8 4 13 Jomarmaue
CeTH 3aJlaHus,
TecTbl
2 Hetiponnsie cetu ais 20 10 31 Jomaraue
3a7a4 C 3aJlaHus,
M300paKCHUSAMU TecTsl,
TBopueckoe
3aJ]aHue
3 Hetiponnslie cetu mms 20 10 31 Jomarane
3aJ1a4 ¢ TEKCTOM 3aJlaHusl,
TecTbl
4 I'enepaTtuBHBIE MOIETTH 12 6 19 Jomamrane
Y 33J1a4¥ CO 3BYKOM 3aJlaHusl,
TecTbl
IK3amen 6
Hmozo: 60 30 6 94
O6vem oucyuniunsvt (Mooys) 190
(6 ax. u.)
Obvem Ooucyunaunvt (Mooyns) 5
(6 3au. eo.)

4. CopepxxaHue ITMCUUILTHHBI (MOTYJIs)

Neni/m HaumenoBanme pasaesia JUCHHIIIMHBI

(MoxyJin)

Conep:xanue THCHUITUHBI (MOIYJs1) IO TeMaM

1 Beeznenue B HEMpOHHBIE CETH

Heliponnsle ceTn
OddexTuBHOE 0O0yUEHHE HEUPOHHBIX CeTel

2 Heiiponnsie cetu A 3a1ad ¢
M300pakKCHUSAMHU

CBepTOUYHBIE HEMPOHHBIE CETH

ApXHUTEKTYpBI CBEPTOYHBIX HEHPOHHBIX CETe
3agauun ¢ n300paKEeHUSIMH

Busyanusauus HelipoceTer

3 Hef/ipOHHLIG CCTH JId 3aJa4 C TCKCTOM

Pexyppenthbie HelipoceTu
3ama4n ¢ TEeKCTaMH
Tpancdopmepsr
S13pIKOBBIE MOJENN
Prompt Engineering

4 I'enepaTuBHBIC MOJETN U 337]a9H CO 3BYKOM

3anmaqn co 3ByKOM
['eHepaTHBHBIC MOJETH
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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.

Ocnognasa numepamypa:

1. Hukonenko, C. 1. I'ny0okoe oOyuenue : npaktuueckoe pykosojactso / C. 1. HukoneHko,
A. Kanypun, E. Apxanrensckas. - Canxt-IlerepOypr : Ilutep, 2019. - 480 c. - (Cepus
«bubnuroreka nporpammuctan). - ISBN 978-5-496-02536-2. - Tekcr : anekrponnsid. - URL:
https://znanium.ru/catalog/product/1760785.

2. Maios, JI. A. I'mybokoe oOydeHre W aHanHW3 NaHHBIX. [IpakTHYECKOE PYKOBOJCTBO :
npakTuaeckoe pykooacTso / I. A. Mainos. - Cankr-IlerepOypr : BXB-Ilerepoypr, 2023. - 272
c. - ISBN 978-5-9775-1172-8. - Teker AIIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/2123365.

Jononnumensnan numepamypa:

1. Ilomnne, ®. 'mybokoe oOyuenne Ha Python : mpakTuueckoe pykooactso / @. Iloe. -
Cankr-IlerepOypr : [Tutep, 2023. - 576 c. - (bubnuoteka nporpammucta). - ISBN 978-5-4461-
1909-7. - Tekcr : anekrponHbIit. - URL: https://znanium.com/catalog/product/2123389.

2. [omne, ®. I'mybokoe o0yuenue ¢ R u Keras : npakrrueckoe pykoBojctso / @. [loe ;
nep. ¢ auria. B.C. Sluenkoa. - Mocksa : JIMK Ilpecc, 2023. - 648 c. - ISBN 978-5-93700-189-4.
- Tekcer : anextponnsiid. - URL: https://znanium.ru/catalog/product/2109573.

6. MartepuajbHO-TeXHHMYeCKOe o0ecreyeHne

VYHuBepcuTeT pacrnojaraeT MaTepualbHO-TEXHUYECKOM 0a30i, COOTBETCTBYIOLIEH
JIeMCTBYIOIMM MTPOTUBOIIOKAPHBIM MPaBUJIaM U HOPMaM U 00ecleurBaroeil MpoBeieHHe BCexX
BUJIOB JIUCUMIUIMHAPHOW W MEXIUCUUIUIMHAPHON TOATOTOBKH, MPAaKTHYECKOW W Hay4dHO-
UCCIIEI0BATEIbCKON PaboT 00ydaromuxcs, NPeAyCMOTPEHHBIX YU€OHBIM IIJIaHOM.

[TomereHus1, KOTOpBIE MPEACTABIAIOT COO0H yueOHbIE ayIUTOPUH [Tl IPOBEACHUS 3aHATHI
JEKIMOHHOTO THIA, 3aHATHM CEMHHApCKOro (MpakTUYECKOro) THIA, T[PYIIOBBIX U
WHAUBUAYaAJIbHBIX KOHCYJIbTAIMM, TEKYIIETr0 KOHTPOJIS U MPOMEKYTOYHON aTTeCTalliH, a TaKKe
MOMEIIEHUS Il CAMOCTOATENBHOM paboThl M MOMEIIEHUS I XpaHEHUS U NMPO(UITAKTUIECKOTO
obcimykuBaHusl yaeOHOTO 000pynoBaHus. [ToMereHns: yKOMIUIEKTOBaHbI CIICHMATN3UPOBAHHON
MeOenbl0 U TEXHUYECKHMMHU CPEICTBAMH OOyUYeHHs, CIy>KallMMH JUIs MpPEeACTaBICHUs ydeOHOU
uH(popMalu 60JbIION ayIUTOPUH.

N3yueHne qUCUUIUIMHBL (MOAYIA) oOecTiednBaeTcsl B y4eOHBIX ayTUTOPUSX, OCHAIICHHBIX:

—CTOJIaMH U CTYJIbSIMH;

— KOMIIBIOTEPHOMN TEXHUKOW;

— MEXaHUUYECKUMHU KaJIbKYJIATOPAMU;

— CHeUaIN3UPOBAaHHBIM 000pYI0BaHUEM, BKIIOYAsl IEMOHCTPAIIMOHHOE 000pYyI0BaHHE.

[TomerieHus 17151 CAaMOCTOATENBHOM paboTHl 00y4arOINXCsl, B TOM YUCIIE IPUCTIOCOOTICHHBIE
JUIsL MCIIONBb30BaHMs MHBAJIUIAMM M JIMLAMU C OTPAHMYEHHBIMH BO3MOXXHOCTSMH 3J0POBbBS,
OCHAILICHBI KOMIIBIOTEPHOM TEXHUKOW C BO3MOYKHOCTBIO NMOJKIIOYEHHUs K ceTH «VIHTepHEeT» U
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https://znanium.ru/catalog/product/1760785
https://znanium.com/catalog/product/2123365
https://znanium.com/catalog/product/2123389
https://znanium.ru/catalog/product/2109573

obecrieueHHeM  JOCTyla B JJICKTPOHHYIO  HH(GOPMAIIMOHHO-00pa30BaTEeIbHYI0  Cpeay
YHuBepcurera.

OOyyaromMmMcst MPeNOCTaBIAETCS JOCTYN (B TOM 4YHCIE YJAlICHHBIN) K pecypcam
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YyHClie AJNEKTPOHHBIM OHOIMOTEYHBIM CHUCTEMaM, COBPEMEHHBIM NpodecCHOHaIbHBIM 0a3zaM
JAHHBIX ¥ UH(OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM):

Ne HanmeHoBaHue mopTaja Ccbuika
(u3nanms, Kypca, 10KyMeHTa)
1. | Hayunas snektponHas 6ubmaroreka elibrary.ru https://elibrary.ru/defaultx.asp
oubimoTexa
2. | basza mamubix mis | T-coenuanucTos https://habr.com
3. | baza mannbix ScienceDirect https://www.sciencedirect.com
4. | OdunmansHeli calT MUHUCTEPCTBA HAYKH https://minobrnauki.gov.ru/

BBICIIIEro oOpa3oBanus Poccutickoit denepariu
5. | ®enepanbusiii mopran «Poccuiickoe oopazoBanue” | https://www.edu.ru/

6. | Mudopmannonnas cucrema "Exnnoe okHo noctymna | http://window.edu.ru/
K 00pa3oBaTenbHBIM pecypcam”
7. Enunas xosiekuus mudpoBeIx 00pa3oBaTeIbHBIX http://school-collection.edu.ru/
pecypcos
8. | ®enepanbHblii IEHTP HHOOPMAITHOHHO - http://fcior.edu.ru/
00pa3oBaTesbHBIX PECYPCOB

[lepeuens WHGOPMAIMOHHBIX TEXHOJIOTUH, WCIOJIB3YEMbIX IPH  OCYHIECTBICHUU
00pa30oBaTeNILHOrO IMpoliecca 10 JUCHUIIMHE (MOAYII0), B TOM YHCIIE€ KOMIUIEKT JIMIEH3UNOHHOTO
IPOrpaMMHOr0  OOecleyeHusl, COBPEMEHHble MpodeccuoHanbHble 0a3bl  JaHHBIX U
UH(POPMAaLMOHHBIE CIIPABOYHBIE CUCTEMBI:

HaumenoBanmne 110 IIpoussoacreo JInuen3nonHoe / cB00OIHO
pacnpocTpaHsieMoe
OnepanyoHHbIe CHCTEMBbI:
Microsoft Imagine (Windows Client, | 3apy6exHoe JIMILEH3UOHHOE
Server)
Bpay3zepsbI:
Aunnexc.bpaysep OTEYECTBEHHOE cBOOOJTHO PacIpOCTpaHsIieMOe
Google Chrome 3apy0exHOoe CBOOOJIHO pacrpocTpaHsIeMoe
OdmcHble NPUIIOKEHHST:
Microsoft Imagine (Visio, OneNote) | 3apybextoe JIMIIEH3HOHHOE
TeXstudio 3apyOexkHOe CBOOOHO pacIpoCTpaHsIeMOe
Adobe Acrobat Reader 3apyOekHOe CBOOOIHO pacIpoCTpaHsIeMOe
IIporpamMmmHoe obecneueHne Ajisl IVIAHUPOBAHMS U yieTa BPeMeHH:
Toggle app | 3apy0ekHOe | CBOOOIHO PaCIPOCTPaHAECMOE
Cucrembl ynpasJieHUsI IPOEKTAMM:
Microsoft Imagine (Project) | sapy6exHoe | muuensnonnoe
Cucremsbl ynpapieHusi 6a3aMHi JaHHbIX:
Microsoft Imagine (SQL Server) | sapyGesxHoe | nuuensmonHoe
Cucrembl pe3epBHoro konuposanus (backup):
Acronis Backup Advanced for 3apyOexHoe JIMLIEH3UOHHOE
HyperV
CnpaBo4HO-TIPABOBBIE CHCTEMBI:
Koncynprantlntoc: cnpaBodHO- OTEYECTBEHHOE JIUIIEH3UOHHOE
paBoBasi CUCTEMa

CpencrBa aHTMBMPYCHOM 3aIMTHI:
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Cpensbl pa3padoTKHu:

Visual Studio Code 3apy0exHOe CcBOOOJTHO PACTIPOCTPAHSIEMOE
Bash (Unix shell) 3apy0exHOe CcBOOOJIHO PACIIPOCTPAHIEMOE
Anaconda 3apy0eKHOe CBOOOJTHO pacIpocTpaHsIeMoe
Robotic Operating System 3apy0exHOe CcBOOOJTHO PACTIPOCTPAHSIEMOE
CopelliaSim 3apyOexHOe CBOOOJIHO pacrpocTpaHsIeMoe
Google Colaboratory 3apy0exKHOe cBOOOJTHO PACIPOCTPAHIEMOE
ITakeThbl MPOrPpaMMHBIX CPEICTB U OMOJTHOTEK:

AutoPsy 3apy0eKHOe CBOOOJTHO pacIpocTpaHsIeMoe
Interactive Disassembler (IDA) 3apyOexHoe cBOOOJTHO pacIpOCTpaHsIeMOe
Cucremsbl ynpaieHusi onéanorpaguyeckoil HHpopManmeii:

Zotero | 3apyOekHOe | CcBOOOIHO pacIpocTpaHsieMoe
CepBHCBHI U CJIYKOBI:

Bind 3apy0exHOe CcBOOOJIHO PACIIPOCTPAHIEMOE
Docker 3apyOeKHOE CBOOOIHO PacCIpOCTPaHsIEMOe

7. MeroanyecKue v OlleHOYHbIe MATEPHAJIbI
MeToanyeckue yKazaHHus I 00y4AOUIUXCS 110 OCBOCHUIO TUCHHILIMHBI (MOYJIs1)

B mponecce uzyuenust nuctmminabl (Moayisi) «Deep Learning (I'myGokoe oOyuenue)» B
paMKax TEKyLIero KOHTPOJS YCIIEBAeMOCTH HMCIIONIB3YIOTCSl TaKHe BUABI y4eOHOH paboThI, Kak
JICKIMH, CEMHHAPHI, IOMAITHAE 33JJaHUs, TECThI, TBOPUYECKOE 33/IaHUE, a TAKXKE PA3TUYHBIC BHUJIBI
CaMOCTOSITENIbHOW paboThl OOyyaroluXcs MO 3aJaHHI0 TpernojaBaTeNs, HalpaBJICHHbIE Ha
pa3BUTHE  HAaBBIKOB  NPOPECCHOHATIBHOH  JIGKCHKH,  3aKpeIUIeHHEe  TPAKTHYECKUX
npo¢eCCHOHATBHBIX KOMIIETEHIIMH, TOOIPEHNE UHUIATHB.

Jlexyus — cHUCTEMaTHYeCKOe, TOCIENOBATEIbHOE, MOHOJOTHUYECKOE  H3JI0KEHUE
npenoaaBareneM y4eOHOro MaTepuana, Kak MpaBuio, TEOPETUUECKOTO XapaKTepa.

B mpomecce neknuii peKOMEHIYeTCS BECTH KOHCIICKT JIEKIIUNA: KPaTKO M CXEMaTHIHO
¢dbuKcUpoBaTh OCHOBHBIC HJIEH, BBIBOJBI M OOOOIICHHS JEKIMH, BBIIETSITh Ba)KHBIE MBICIH,
KITIOYEBBIC CJIOBAa M TEPMHHBI. HEoOXOIMMO OTMETHTH BOMPOCHI WM MaTepUaNbl, KOTOPHIC
BBI3BIBAIOT 3aTPYAHEHUS, U TIOMBITATHCSI HAWTH OTBETHI B PEKOMEHJOBAaHHOI nuTeparype. Ecnu
pa3o0parbcsi B Marepuaie He yJaercs, cieayeT chopMyaupoBaTh BOIMPOC W 3a1aTh €ro
MPernoaaBaTeNo Ha KOHCYJIbTAIUU UM BO BPeMsI CEMUHAPCKOTO (TPAKTHYECKOT0) 3aHATHSI.

Cemunap — 310 (hopma ydeOHOUM NEeATeTbHOCTH, POBOAUMAsl B YI€OHOM 3aBEACHUH 10T
PYKOBOACTBOM IIp€noJaBatrciid, rA€ CTYACHTbBI AKTUBHO Y4YaCTBYIOT B O6CY)KI[6HI/ISIX,
MPAKTUYECKUX 3aJaHMsIX U APYruxX (popmax B3aMMOACHCTBHS.

Jlnst ycrentHo# MOJATOTOBKH K CEMUHAPY PEKOMEHYETCS 3apaHee 03HAKOMHUTBCS C TEMOU
3aHATHS ¥ OCHOBHBIMH MaTepuajaMH, 4TOObI MMETh BO3MOXKHOCTH AKTHBHO Y4acTBOBaTh B
obcyxaeHnu. Takke MoJIe3HO MOATOTOBUTH BOIPOCHI M UIEH NJIsi OOCYKICHUSI, YTO TIOMOXKET
rI1y0Ke TOHATH MaTepUal U MPOIEMOHCTPUPOBATH 3aHHTEPECOBAHHOCTb.

Jlomawnee 3a0anue — HabOP 3a7a4 1O TEMaM HEJICIIH.

[Ipu pabore Haj MAOMANIHUMH 33JaHUSMHU BaKHO BHUMATEIBHO O3HAKOMHTHCS C
Tpe60BaHI/I$[MI/I U CpOKaMH BBIIIOJTHCHUA. PeKOMeH)IyeTCﬂ p336I/IBaTI) 3alaHusI Ha JTallbl, 4TOOBI
n30ekaTh MEPerpy3kd W JIydllle yCBOUTHh Marepuai. crosib30BaTh pa3iU4HbIE HCTOYHUKHU
nH(popMaIuu, BKIIIOYas Y4eOHUKH U OHJIAMH-PECYPCHI, IJIs1 00Jiee TIIyOOKOTO TOHMMaHUS TEMBI.

Teopueckoe 3a0anue — 3T0 popMa y4eOHOU ACSITEITLHOCTH, TJE CTYACHTHI CAMOCTOSITEITLHO
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pa3palaThlBalOT OpPUTHMHAJIbHBIE MPOEKTbI, HMHTETPUPYS MaTeMaTHUYecKue METOAbl U
KOMITBIOTEPHBIE TEXHOJOTUM JUIsl pEUICHUs HEeCTaHJAApTHHIX 3a7ad MW JIEMOHCTpaluu
WHHOBAIIMOHHOTO MBIILICHUSI.

JIJist yCTIemHOTO BBITIOTHEHUSI TBOPUECKOTO 33JaHUSI PEKOMEHYeTCsl TITyOO0KO HCCIIeI0BATh
TeMy, SKCIIEPUMEHTHPOBATh C PA3IMYHBIMU MOJIXOJaMH U TOKYMEHTHPOBATh MPOIlecc, YTOObI HE
TOJIbKO PEIIUTh 33Jady, HO U MPEJICTABUTh PE3yJbTaThl B BHUAEC OTUETA WJIM IPE3CHTALINH,
MOIYEPKUBAIOIEH KPEaTUBHOCTh U MPAKTHYECKYIO TPUMEHUMOCTb.

Tecm — ocobas ¢opma mpoBepku 3HaHWH. [IpOBOIWTCS MOCIIE OCBOCHHS OIHOW WIH
HECKOJIbKUX TEM M CBHJICTCIBCTBYET O Ka4eCTBE IMOHMMAaHUS OCHOBHBIX TOHSATHH HM3y4aeMOro
Marcpurajia. TecToBBIC 3aaHus COCTABJICHBI K KIIIOYCBBIM IIOHATHUAM, OCHOBHBIM pa3aciiaM,
B2)XHBIM TEPMUHOJIOTHYECKUM KAaTETOPHSIM U3Y4aeMOH JUCIUTUTAHBI (MOTYJIs).

st MOArOTOBKHU K T€CTY HEOOXOAMMO 3HATh TEPMUHOJOTUYECKHUN anmapaTr JTUCHUILTAHBI
(MOTyJIs1), TOHUMATh CMBICJT HAYYHBIX KATETOPHUIA U YMETh UX UCIIOJIb30BaTh B MPO(HECCHOHAILHOU
JICKCHKEC. BJIaI[eHI/Ie HOHATUHHBIM arrmaparom, BKJIIOYEHHBIM B TECTOBBIC 3aJaHus1, I1IO3BOJISICT
IperoJiaBaTeNit0  OBICTPO  NPOBEPUTH  YPOBEHb  MOHMMAaHUS  CTYICHTAMHU  BaXKHBIX
METOJ0JOTUYECKUX KAaTETOPHil.

bonycnvie b6annbt — 3TO OLIEHKH, KOTOPBIE CTYAECHTHI MOTYT MOJYYHUTh 32 BBIIIOJHEHHE
JOITOJIHUTECIIbHBIX 3aﬂaHHﬁ.

@®opmar OOHYCHBIX Oa/UIOB I03BOJIAET CTYJCHTaM YIYYIIUTh OOIIYI0 OLEHKY IO
JUCLUIUIMHE (MOAYJII0) U CTUMYJIMPYET YIIIyOJIEHHOE U3yYeHHE MaTepHara.

Camocmosmenvnaa paboma — paboTa CTYJEHTOB, HAaIpaBiCHHAs Ha YIIyOJeHHOE
U3y4eHHE OTJEIBHBIX TEM M BOIPOCOB YIeOHOW JUCIUTUTMHBI (MOIYIIS).

B nporecce camocTosTensHON paboThl CTYAECHTHI B3aUMOJICHCTBYIOT C PEKOMEHI0BAHHBIMU
MaTepHrajaMH P MUHUMAJILHOM YYaCTHHU MPEToiaBaTess. 3a1aun CTyIeHTa BKIIIOYAIOT PadoTy
C KOHCIEKTaMH JIeKIui (06paboTka TeKCTa), MIOBTOPHOE U3yUYeHUE YUEOHBIX MaTepUaIOB IJIAHOB
U TE3MCOB OTBETOB, U3YUEHHUE JIOMOJHUTEIBHBIX TEM, BBHITIOJHEHNE YIeOHO-NCCIIEAOBATEIBCKUX
3aIaHUI U IpYyToe.

Cucrema OLlCHUBAHUSA PE3YyIbTATOB oﬁyqemm Mo JTUCHMIIJINHE (MOI[y.]'lIO)

Kpurtepuu nosiyuyeHusi ypoBHsl 1 OLlCHMBAHHS C(POPMHPOBAHHOCTH KOMIETEeHUMI M0
aucaumuinHe (MmoayJo) «Deep Learning (I's1iy6okxoe o0yuenue)»

OneHuBaHue ypOBHsI y4EOHBIX JTOCTHMKEHUH OOYy4aroIMXCs MO JUCHUIUIMHE (MOJYJIIO)
OCYIIECTBIISICTCS B BUJIE TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHON aTTECTAIIHH.

IIpoMeskyTouHasi aTTecTanMs MO JUCHUILUIMHE (MOJYIIO) OCYIIECTBIsIETCs B ¢opme
9K3ameHa, Ipx STOM TIPOBOJIUTCS OIIEHKA KOMITETECHIINH, C(POPMUPOBAHHBIX IO TUCIIATUIHHE.

st oleHWBaHMS TEKYIIETO KOHTPOJS YCHEBAEMOCTH M TMPOMEKYTOYHOW aTTeCTalluu
UCTIONB3YETCS IeCATUOAIUIbHAS IIKaJla OLEHUBAHUS, KOTOpash COOTHOCHUTCS C TPaTUIIMOHHON
nATHOATUTPHON TITKAJION CIIEAYIOIINM 00pa3oMm:

JecatudasnbHasi  [lsaTnéanabHas OO0mas xapakTepHCTHKA pe3yJbTaTa 00y4eHus! 1o
OLICHKA OLICHKA AUCHHILVINHE (MOLYJII0)
10 OT1immyHO CTyIeHT TMOJHOCTHIO BIIAJEET 3HAHUSMHU, W3JI0KEHHBIMH B
9 OTIUYHO paboueil mporpamMme, ¥ TIyOOKO OCMBICISIET AMCUUILIHHY
8 OTIMIEO (Momyib). On CaMOCTOSITETILHO u JIOTHYECKU

MOCJIe/IOBATEIbHO OTBEYACT HAa BCE BOIPOCHI, AKIEHTHPYS
BHUMaHUE Ha HauOoyiee BaXHOM. YMeEET aHAM3UPOBATh,
CpaBHUBATH, KJIACCU(UIIMPOBATD, 000011aTh,
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[ecatudannbuas IlaTudasabHas O0mas xapakTepuCTHKA pe3yJIbTaTa 00y4eHusl 1o
OLICHKA OLICHKA JucHMIInHe (MOIYJII0)

KOHKPETH3UPOBAaTb M  CHUCTEMATU3UPOBATH  H3YUYCHHBIN
MaTepuai, BBIIENAS KIIOYEeBbIE MOMEHTHI W YCTaHaBIHBAs
MPUYUHHO-CIICJICTBCHHBIE  CBiA3U. Uerko  dopmymupyet
OTBETHI, YBEPEHHO MHTEPIPETUPYET PE3yNbTaThl aHAIU30B U
JIPYTUX HWCCIIEIOBAaHMNA, a TaK)KE€ PEMIaeT CIIOKHBIE 3aJadm.
CTygeHT XOpolo 3HAaKOM C METOJaMHU HCCJIEeI0BaHUA,
HEOOXOTUMBIMHU JIJISI TIPAKTUYECKON JEATENbHOCTH, U yYMEeT
CBSI3BIBATh TEOPETUUECKUE ACTIEKThI JUCIUTUTHHEI (MOIYIIS) C
MPaKTUYECKUMHU 33/1a4aMHU.

Xoporto CryneHT oOnamaeT 3HAHUSAMHE TPEAMETa MOYTH B TOJTHOM

6 Xopoo o0BemMe pabodeil TporpaMMBbl U CAMOCTOSATENHHO, JIOTHIECKH
MOCJICZI0BATEIBHO ¥ BCECTOPOHHE OTBEYAET Ha BCE BOIPOCHI,
aKIEHTUPYS] BHUMaHUE Ha HAnOoJee 3HAYMMBIX MOMCHTAX.
OH yMeeT aHaIM3UPOBaTh, CPABHUBATH, KJIaCCU(UIIUPOBATH,
000011aTh, KOHKPETH3UPOBaTh M  CHUCTEMAaTH3MPOBATH
W3YUYCHHBIH MaTepHan, BBIACTSS €ro KIYEBhIC acleKThl U
yCTaHaBJIMBas MNPUYINHHO-CJICACTBCHHBIC CBs3H.
dopMynUpyeT CBOM OTBETHI, YBEPCHHO WHTEPIPETUPYET
pe3yJIbTaThl aHAJIW30B W JIPYTHX MCCIEAOBaHUN, a TaKkKe
pelIaeT CIOKHBIC CUTYAIMOHHBIC 331a4n. CTYJEHT XOPOIIo
3HAKOM C METOJaMH WCCIICJOBaHUS, HECOOXOMUMBIMH JUIS
HpaKTH‘-IeCKOfI JCATCIBHOCTH, u yYMEET CBA3bIBATH
TEOPETUYECKUE AaCHeKThl MpeaMeTra C MPAKTHYCCKUMHU

3a7a4aMu.
5 VYnonerBoputenbHo | CTyneHT o0namaer 0a30BBIMH 3HAHUSMHU IO JTUCIUTLIINHE
4 YV 10BIETBOPUTENHEHO (Momyiio0), HO HCIIBITHIBAET TPYIHOCTH npu

CaMOCTOSITEJIHBIX ~OTBETaX M  HCIOJb3YET HETOYHbIC
dhopmynupoBku. B X0 OTBETOB OH JOIyCKaeT OMIMOKH,
Kacaromuecss CyTH BorpocoB. CTYIEHT CIIOCOOCH pemaTh
TOJBKO CaMbleé TPOCTbIE 3aJlayd MW BIAJACEeT JIUIIb
MUHUMAaJIbHBIM Ha0OPOM METOJIOB UCCIICIOBAHMUS.

3 He cnan CTyneHT He OBIajeN 0053aTeIbHBIM MUHIMYMOM 3HAHHIA 110

He cllaH npeaAMEeTy U HE MOXCT OTBCTUTb Ha BOIIPOCHI, JAKE CCJIIA

1 He cnan MpernoIaBaTeNlb  3aJaeT  JIOMOJIHUTCIBHBICE  HABOJSIINC

BOIIPOCHI.

Hucnunmuna (Monyinb) «Deep Learning (I'mybGokoe 00yueHne)» OlIEHUBACTCS CIIETYIOIAM
obpazom:

AKTHBHOCTH ‘ Bec ‘Konnqecn;o‘ Onucanne
Haxonumenwvnas oyenka
Jomamnaue 3aganus | 60% 14 HaGop 3ama4 nmo TemMam Hezenu
TBOpueckoe 3a/1aHue 1 3ajanue, HAIPaBJICHHOE Ha UCTIOIH30BaHHE

cymectBytomux MU-pemennit

TecTbl 4 [TuceMeHHas paboTa ¢ HAOOPOM 3a/1a4, KOTOpPBIE HYKHO
PELIUTh 332 OrPaHUYEHHOE BpEeMs

Hpome.m'ymouua}l ammecmauusn
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AKTHBHOCTH Bec |KoanuectBo Onucanne

Ox3amMeH 40% 1 [TuceMeHHast uK ycTHast paboTa Hall 3aJaHUCM,
HAaIpaBJIeHHBIM Ha TIPOBEPKY HOIYyYESHHBIX 3HAHUH U
HAaBBIKOB I10 JTUCIHILTHHE (MOIYITIO)

B pamkax u3ydeHus IUCHUIUIMHBI (MOAYJISI) BOBMOXKHO MOJTydyeHUEe OOHYCHBIX OalljIoB.

HUTorosasi oneHka pacCYUTHIBAETCSH M0 HAKONMTEIbHOW NMPHU YCJIOBHHU, €CJIU CPETHUM
0a1 cryaeHTa cocrasisieT 4 u 0osee 0a/L10B, Mo GopmyJie: «0,7 X cpegHee 3a JTOMAIIHUE
3aganus + 0,15 x TBopueckoe 3ananue + 0,15 X cpegHee 3a TECThI».

Eciu cTyaeHT He BBINOJHSET YCJIOBHE JJISI MOJYyYeHHs] OLEHKH MO0 HAKOMHUTEIbHOM
cucTremMe, eMy He00X0AMMO cIaTh IK3aMeH. B nanHoM ciyyae popmysia pacuéTa UTOroBOM
oueHku mno aucuumimHe (moaynaw) «Deep Learning (I'ty0okoe o0yuenme)»: «0,6 x
HakonuTenbHas oueHka (0,7 X cpenHee 3a nomaminue 3aganus + 0,15 X TBopueckoe 3amanue +
0,15 x cpennee 3a tectol) + 0,4 X sK3aMeH».

B cayuae, ecam cpeanuii 0ay cryaeHTa cocrasisieT 4 u 0oJsiee 0a/1JI0OB, HO OH X04eT
YJAYYIIUTH OIEHKY, WTOroBasi OLEHKA MO0 JAUCHUIIMHE (MOIYJI0) BBICTABJSIETCS IO
¢opmyJie: «0,7 x HakomurtenpHas oueHka (0,7 X cpenHee 3a nomamnue 3agaHus + 0,15 X
TBOpueckoe 3amanue + 0,15 X cpemnee 3a Tectsl) + 0,3 X sx3amMeH».

Texkymmii KOHTPOJIb YCIIeBAeMOCTH 00YYAIOIIHUXCS 110 JUCHHUILINHE (MO1YJIIO0)
IIpumepHbIe JoOMALIHUE 3aJaHUS

Jdomamnee 3aganue 1.
3apanme 1. OnuumMTe OCHOBHbIE KOMIIOHEHTHI HEHPOHHOM CeTH (BXOAHOM CIION, CKPBITHIE CIIOH,
BBIXOJTHOH ci10M) ¥ uX pyHKIMU. [IpuBeIuTe NpUMEpH! pa3InYHbIX APXUTEKTYP HEUPOHHBIX ceTel
U 00Cy/InuTe, B KAKHUX CITy4astX OHU MOTYT OBITh TIPUMEHEHBI.
3aganue 2. Mcnons3ys 6ubnuoreky TensorFlow unu PyTorch, co3naiite mpocTyto HelipoHHYIO
ceTb Ans kiaccuukanuu Habopa naHHbIX (Hampumep, MNIST wnum Iris). Onumwure marwy,
KOTOPBIE BBI IPEANIPHHSIIN, U PE3YIbTAThI, KOTOPHIE BB MOJYUHIIH.
3aganue 3. [IpoBenuTte 0OydueHrne HEHPOHHOM ceTH Ha HEOONBIIOM HAOOPE aHHBIX (HAapUMep,
Ha0Op aHHBIX O L[BETaX) U mpoTecTupyire e€ r¢dextuBHOCTh. [Ipoananusupyiite pe3yabTaThl,
BKJII0Yasi TOUHOCTbh U BO3MOXHBIE OIINOKH.

Jdomammuee 3aganue 2.

3aganue 1. Peanusyiite npoctyio cBepTouHyio HelpoHHyro ceTh (CNN) g knaccudukanuu
nzobpaxennit u3 Habopa naHHbix CIFAR-10. Onumure apXuUTEKTypy CETH M INPOBEAUTE
oOyuenue. [Ipoananusupyiite pe3ynpTaTbl, BKJIIOYas TOYHOCTH MOJEIM Ha TECTOBOM Habope
JAaHHBIX.

3ananme 2. Vccnenyiite pasnuuHble METOIBI IpeBAPUTENBbHOM 00pabOTKH H300paxeHun
(HampuMep, H3MEHEHHe pa3Mepa, HOpMajHu3alMs, ayrMeHTauus) M MX BIMSHHE Ha
MIPOU3BOIUTENILHOCTh HelpoHHOU ceT. Co3aaiiTe HEOOIBIION MPOEKT, B KOTOPOM Bbl CPAaBHUTE
pe3yNbTaThl KJIacCU(pUKALUY N300paKeHHH 10 U TIOCTIe TPUMEHEHUS 3THX METO/I0B.

3aganue 3. Peanu3syiite npocTyro Moaenb A CErMEHTalMM HW300pakeHUH, HarpHuMep,
ucrionb3yst U-Net. BoiOepute Habop maHHBIX (Hampumep, HaOOp MAHHBIX I CETMEHTAIlUU
JOPOXHBIX 3HAKOB) U 00yunTe MOIeNb. OLIEHUTE KaYeCTBO CETMEHTALIMHU U TIPEACTABbTE IPUMEPHI
pE3yJIbTaTOB.
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Jlomainee 3aganue 3.
3aganue 1. Peanusyiite momenb aiis Kiaccu(HUKAIMM TEKCTOB, UCTOIB3Ys HEHPOHHYIO CETh
(manpumep, LSTM nnu GRU) na Habope gaHHbIX, TakoM kKak IMDB ans aHanmm3a TOHaIbHOCTH.
Onummure apXWTEKTypy Balleid MOJENH, MPOBEIUTE OOyYeHHE M OLCHUTE €€ TOYHOCTh Ha
TECTOBOM Habope.
3ananmue 2. ccneayiite MeTOIbI BEKTOpU3AIIMU TeKCTa, Takue Kak Bag of Words, TF-IDF u Word
Embeddings (manpumep, Word2Vec mmm GloVe). Peanmsyiite mpocTyr0 Mopelb, KOTOpas
UCIOJIB3YET OAMH U3 3TUX METOJOB JJIs KJIaCCU(PHUKALUU TEKCTOB, U CPAaBHUTE PE3Y/IbTATHI.
3aganue 3. Co3pgaiite mpocTyro MoJenb A TeHepald TEeKCTa, UCIOJIb3ys PEKyppPEHTHbIE
Heliponnsie cetu (RNN). Beibepute HEOOIBIIONH TEKCTOBBIN KOPITYC (HapuMep, MPOU3BEACHUE
JTUTEPaATyphl) U 00yYUTE MOJCIH Ha ero ocHOBE. CreHepupylTe TEKCT M OIEHUTE €ro KauecTBO.

JomaunHee 3ananue 4.

3ananme 1. Peanmusyiite Bapuanmonnyio aBTo3Hkozep (VAE) ans renepanuu 3BYKOBBIX
curHasnioB. BeiOepure HaboOp HaHHBIX, HAIpUMEp, 3BYKU NPUPOAbI WIM MY3bIKaJIbHBIE HOTHI.
OOyunte MOJAEIb W CreHEpUPYUTE HOBBIE 3BYKOBBIE 00pasibl. OIleHUTEe KauecTBO
Cr€HEPUPOBAHHBIX 3BYKOB.

3aganme 2. V3yunte MeETOABI MpPENBAPUTEIBHONH OOpabOTKH ayanoQaiiyioB, Takue Kak
npeoOpa3zoBanne Dypre u Menn-yacToTHoe KerncTpanbHoe npeacrasienne (MFCC). Peanusyiite
OPOCTYI0 HEHPOHHYIO CeTh Ul Kiaccu(UKaluu 3BYKOB (HampuMep, paclo3HaBaHUeE
MY3bIKaJIbHbIX HHCTPYMEHTOB) U IIPOAHATU3UPYHTE BIMSIHUE PA3IMUHBIX METOJ0B 00pabOTKH Ha
TOYHOCTh MOJEIIH.

3ananme 3. Cospaiite Mozaenb pekyppeHTHOM HelpoHHoM cetn (RNN) s renepauuu
My3bIKaJIbHbIX TocaenoBatenbHocTel. Mcenonpsyiite MIDI-¢aiinel B kauecTBe 0Oyuaroiero
Habopa 1aHHbIX. O0yYNTE MOJIENb U CTEHEPUPYUTE HOBYIO MY3bIKAJIbHYIO KOMITO3ULIMIO. OlIeHHUTE
€€ Ka4eCTBO U OPUTMHAIBbHOCTb.

IIpumepHoe onncaHue U TPeGOBAHUS K TBOPYECKOMY 3aJaHUI0

IlepBblii BADHAHT CAAYH
O 3apanuu:
JlaHHBII BapuaHT MpeanoaaraeT yyactue B 00JIbIIOM MEPONPUSATHH, OPraHU30BaHHOM COBMECTHO
C KypcoMm "HCKYCCTBEHHBIH MHTEIJIEKT" B OakajaBpuaTe U KOMaH/JIOW BOBIIeueHHUs. Bwl Oynere
coTpyaHnvath ¢ digital-xyqoxKHUKaMH M CO3/1aBaTh MPOEKT MO/ UX HACTABHUYECTBOM B PaMKax
Data-Art (3T0 HampaBjeHHE B COBPEMEHHOM HCKYCCTBE, B pPaMKaX KOTOPOTO XYAOXKHHUKU
paborator ¢ big data).
B pamkax 3aganus OyieT HECKOJIbKO OHJIAMH MacTep-KiIaccoB, a Takke 1 ouHOoe Mepomnpusarue
(Data-Art Weekend), mo pe3ynbraTraMm KOTOPOTO OyIeT BHICTaBIISITH UTOTOBasl OIICHKA, a TaKKe
OyZeT BO3MOXHOCTb MOMACTh Ha BBICTABKY padoT.
OuenuBanue

o Pabota Gyner nporcxoauTs B rpymmnax (3-4 yenoBeka)

e Ornenka (10 6amioB) craButcs mo pesyibraram ydactusi B Data-Art Weekend u mpu
YCIIOBHH BBITIOJTHEHHSI PA0OTHI B COOTBETCTBHH C KPUTEPUSMH JAHHOTO MEPOTIPHUSTHSL.
Onenka OyZeT OIMHAKOBAasA y BCEX B IPYIIIE.

o To ectp HyxxHO TpuHATH ydacTue B Data-Art Weekend, cozmate mpousBeaeHue
HCKYCCTBA, U Bbl moayuute 10 Oamos

e Jlyumme pabotbl OyayT orOupathcs mo uroram Data-Art Weekend u cMoryt mpuHsTH

y4acTHe B BBICTaBKax
Bropoii BaApHaHT ca1a4yu
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O 3apanuu
Bama uens - co3gars HekoTopoe npousBeaeHue (MU-)uckyccra (““MHkcnonar”) ¢ mnoMouisto
HeiipocereBbix U -pemenuii!
Hrorom Bameii padorsl Oyner:
e HHxkcnonar
e HeOomnpmoi otuer o criocode co3manusa MM kcmonara
OrneHuBaHue:
e Pa0ora 3acunTHIBa€TCS Ha MOJHBINA 0ai1 BceM, KTo co3aai MkcnoHaT B COOTBETCTBHH C
TEXHUYECKUM 3aJaHUEM
Texnuueckoe 3agaHue
Tema: Yuusepcuret Oynymero: 11V gepes 50 ner
Oos3aTeabHble aTTpudyThI Bcex U kcnonaros:
e Haspanue Mlkcnonara (MOXHO CreHepupoBaTh ¢ nomourso MN)
e lcnonb3oBaHue 2+ HEHPOCETEBBIX PELIEHUN U3 pa3HbIX TOMEHOB (HampuMmep, reHepanui
KapTUHKHU U TeHEepalns TEKCTa)
e VYKa3aHuE HCIOJIb3yEeMbIX [IPH IeHEPalliu CEPBUCOB/MOAEIEH
e Hanmnune Bcex uacred npemnokeHHblx TtunoB HWHkcnonata B coaHHOM 3aJaHUU
(Hampumep, €CTh U KapTUHKA U TEKCT)
e (CrenoBaHue KpUTEPHSIM FreHEpalliy U3 TaOIUIIbI HUXKE
e (CrnengoBaHUE 3TUYECKOMY KOJEKCY

IIpuMepHbIe 3a1aHUs 110 TECTAM
Tect 1.

Bomnpoc 1.
Kakoe MuUHHMMaiabHOE YMCIO HEHPOHOB C MOPOroBON (PYHKIMEH aKkTHBALlMKU JOCTAaTOYHO IS
pemenus 3anauu XOR (MOXHO COETUHATD CBSI3SIMH B TIPOU3BOJILHOM TOPSIIKE)?
Otger: 2
Bomnpoc 2.
TeiiT B BhaMCIUTENEHOM rpade peanusyeT ynkunuio f(x, y) = min(x?, y - X), mpu o6paTHOM
pacrpocTpaHeHHH Ha TEUT MpHIDIa MPOW3BOAHAS g =2, KaKoe 3HAYEHUE MepenacTcsl IpH
00paTHOM PaCHpOCTPaHEHUH 1O pedpy NepBOTo aprymMeHTa, ecinu x=1, y=3?
Ortger: 4
Bomnpoc 3.
['eiir B BeuucnuTenbHOM Tpade peanusyer ¢yHkuuio f(x, y) = (x+1)(y+1), npu oOparHOM
pacrpoCTpaHEeHUH Ha TEHT MpHIUIa NMPOU3BOAHAS g =2, KAaKoe 3HAueHHe NepenacTcs Npu
00paTHOM PaCTIPOCTPAHEHUH TI0 PEOPyY MEPBOTO aprymMeHTa, eciu x=1, y=3?
Ortser: 8
Bomnpoc 4.
Heiipocets cocTout U3 5 MMHEHHBIX MOIYNEl 0€3 CMEIIeHUs ¢ eAMHUYHBIMU MaTpUIIaMU BECOB
W=, 3a kaxxapim u3 koTophix cieayetr ReLU-aktuBanus: y = ReLU(WxReLU(WxReLU(W xx))).
Yro MOKHO cka3aTh 0 Marpuie Skoou dy/dx?

@) 9TO AMaroHaJbHAs MaTPHIIA

b) aT0 MaTpHIIa C HEOTPULIATETLHBIMH DJIEMEHTAMHU

C) 9TO Bceraa HyJieBas MaTpHIia

d) sTo kBagpaTHas MaTpuUIa
Ortser: a,b,d
Bompoc S.
MBI XOTHM HCTIONIB30BaTh MOAYIB OaTd-HOpManm3aiiuu torch.nn.BatchNorm1d(N) mocne Mmoyis,
B pe3yJbTaTe KOTOPOTIo MoJIy4eHa MaTpua (2x-mepHslil TeH30p) pazmepa 10x20. Yemy paBHo N?
Ortser: 20
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Tect 2.

Bonpoc 1.
BriGepute BepHbBIC YTBEPKACHUS:
a) test time augmentation yBenuuuBaet Bpems Kiaccupukanuu (B 3a1aue KiaccuhUKaInm)
b) Mixup siBisI€TCS OHUM M3 BUJIOB ayTMECHTALIMH
C) AyrmeHTanuu Jydlle He UCIIOJIb30BaTh ¢ TeXHUKO DropOut
Ortsert: 3, b
Bonpoc 2.
BriGepute BepHbBIC YTBEPKACHUS:
a) SnapShot-ancamOiu TpeOYIOT NHEPHOAMYECKOTO COXPAHEHHsS IapaMETPOB CETH NPHU
00y4YeHUHn
b) 3naueHue Ha paszHbIX HelipoHax oaHOTrO ciios FFN M0/mKHBI KOppeTrupoBaTh
C) Moayne nmynauHra He UMeeT 00y4aeMbIX MapaMeTpOB
Ortger: 3, C
Bomnpoc 3.
Kakas yacTh cBEpTOUHOI ceTr 00bIYHO caMasi MeJIeHHas?
a) CBEPTKH
b) BN-monymu
c) ReLU-monxymu
d) Onrtumwuzarop
Otgert: a
Bomnpoc 4.
B tpancdeprnom oO6ydeHum. .
a) wucnoab3yercs TpaHchopmep
b) wucmomb3yercs yxe 00y4eHHas ceTh
C) 00s3aTeIbHO MPOU3BOAMUTCS 3aMOPO3Ka CIIOEB
d) wucnonb3yercs «y3Koe ropio»
Ortger: b
Bomnpoc S.
Ecnu ogHOMEpPHYIO CBEPTKY C SAPOM JUIMHBI 3 IPUMEHHUTH K BeKTOpY uMHBI 10 6e3 maxuHra, TO
HOJYYHUTCH. ..
a) marpuna 10x10
b) marpuiia 8x8
C) BekTOp ATUHBI 10
d) BekTOp ATUHBI 8
e) ckamsp
Ortger: d

Tecr 3.

Bonpoc 1.
Kaxoit Moynib OTBEeUaeT 3a yCTpaHEHHE TYOJIMKATOB PETHOHOB-OTBETOB B JICTEKTOPE OOHEKTOB?
a) SS
b) RPN
c) NMS
d) SPP
Otger: C
Bomnpoc 2.
Perpeccuto kakoii pa3MepHOCTH (pa3MEPHOCTh OTBETA) UCIIONB3YIOT JIJIsi YTOUHEHHS TTOJIOKEHUS
U pa3Mepa NpSIMOYToJbHOTO peruoHa?
Otger: 4
Bomnpoc 3.
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Kakue n3 yka3zaHHBIX ceTell pealiu3yroT ABYXCTAIUWHBIN MOAXO0/] K IETEKTUPOBAHUIO 0O BEKTOB?
a) R-CNN
b) Faster-RCNN
c) YOLO
d) SSD
e) CornerNet
f) FCOS
Otgert: 8, b
Bomnpoc 4.
Yem xapakTepHa ommbka focal-10ss?
a) MeHble mTpadyeT 3a MPaBUIbHBIC YBEPECHHbBIC OTBETHI
b) pekoMenayIOT HCIIOIB30BATh B 3aaUax ¢ IMCOATaAHCOM
C) BCTpOEHA aBTOMATUYECKas Pery isipu3arius
d) rapanTupyet 0osiee ObIcTpOE OOyUCHHE
Ortsert: a, b
Bompoc S.
Kakue 13 yka3aHHbIX ceTell peann3yloT 0e3bIKOPHBIN MOIX0/] K I€TEKTUPOBAHUIO 0OBEKTOB?
a) R-CNN
b) Faster-RCNN
c) SSD
d) FCOS
Otger: d

Tect 4.

Bomnpoc 1.
Ckonpko reiitoB B 6110ke LSTM?
a) 0
b) 1
c) 2
d) 3
Ortger: d
Bomnpoc 2.
CxobKo mapaMeTpoB y o0bekTa kiacca nn.LSTM?
a) 1 marpuma
b) 2 marpuist
C) 2 MaTpHIibI ¥ 2 BEKTOpa
d) 4 marpuiel u 2 BekTOpa
e) 4 marpuusl u 4 BeKTOpa
OtBer: C
Bomnpoc 3.
B uém 3axmouaercs npumeHenue teacher forcing nmpu o0yuenun?
a) wucnoib3oBaHue peephole connectons
b) B Momenb MoOmAIOTCS MPEABITYIIME HCTUHHBIC TOKEHBI, & HE CTCHEPUPOBAHHBIC MOJICIBIO
C) HMCTUHHBIC TOKEHBI HCIOJB3YIOTCS TOJNBKO JUISl BBIYUCICHHS OITHOKU
d) WCTHHHBIC TOKEHBI MOTYT HE UCIIOJIB30BATHCS MIPU O0YUCHUN
Otgert: b
Bomnpoc 4.
B Dxo0-cersx (Echo State Networks)...
a) He ydarcs mapaMeTphbl, KOTOPbIE COOTBETCTBYIOT PEKYPPEHTHBIM CBSI3SIM CETH
b) wucmonp3yercs «y3koe ropio»
C) HCIMOJB3YETCS «IIPOKUIBIBAHUE CBA3CH»
d) menaercst oOpe3ka rpaJleHTOB
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Ortser: a
Bompoc S.
B kakux BCKTOPHBIX IIPEACTABIICHUAX ITPEACTABIICHUE CJIOBA (T OKeHa) HE 3aBUCHT OT TOI'O, KAKHEC
CJIOBA €0 OKPYKAIOT (HAIIpUMEp, €CJIU Mbl AOIUIIEM TEKCT, TO IIPEICTAaBICHUE HE U3MEHUTCS)?
a) word2vec
b) fasttext
c) Glove
d) BERT
Ortser: 3, b, C

33[[31-[1/[9[ IJIA l'[pOMe)KyTO‘lHOﬁ aTTeCTallui 110 JTMCHUIIJIMHE (MO}IyJ’IlO)

Ne 3ananue OtBeTt Kommnerennus
n/n
1. | Kak Ha3bIBaeTCs mporece pa3oHUeHHUs TeKCTa Ha Tokenunszanus/tokenizati OIIK-2
OTHEIbHEIE DIIEMEHTHI (CII0Ba/9acTH)? on/tokenisation /
BBeaute OTBET OIHUM CIIOBOM Ha PYCCKOM HIIH ToKeHu3auus /
AHTJIUHCKOM. Tokenisation /
Tokenization
2. | Hanmummre Tum 3agauu, rie HYy>KHO MPEICKa3aTh CermenTanus/Segmenta OIIK-2
KJIACC JIJISL KKJIOTO MTUKCENS W300paKeHUS. tion / cermenTanus /
BBenure oTBET OJHHMM CJIOBOM Ha PYCCKOM WU segmentation
AHTJIUACKOM.
3. | KommoneHT (cioit) Tpanchopmepa, OTBEUAIOIIHIA 3a Self-attention / self- OIIK-2
CBsI3b TOKCHOB MEKy CO00M. BBenuTe OTBET B BUjIC attention
OJTHOTO CJIOBA C JIerCOM Ha aHTIIMIHCKOM SI3bIKE.
4. | HazoBute MeTo peryisipusanuu ¢ "BoikioueHuem” | Iponayt/Dropout/dropo OIIK-2
HEUpOHOB. BBeauTe OTBET OJAHUM CJIIOBOM Ha ut/ nponayt
PYCCKOM WJTH aHTITUHCKOM.
5. | Kak Ha3bIBaercs mporecc 0OHOBJIEHUS BECOB Ob6parHoe OIIK-2
HeipoceTH yepe3 rpaaueHThl ommnoku? OTBeT pacnpocTpaHeHue
BBEJIUTE B BHJIE 3 CIIOB Ha PYCCKOM SI3bIKE HJIH 2 oumOku/Back
CJIOB Ha aHTJIUHCKOM propogation / o6paTHoe
pacnpocTpaHeHue
omm6Oku / back
propogation
6. | Uto pobamnstor K BXomy HedpoHa, utoObl | Cmemienue/baiiec/buac/ OIIK-2
«OIBHHYTH» pesynbrar? OtBer BBemuTe oxHuM | Bias/ bias/cmemenne /
CJIOBOM Ha PYCCKOM WJIM AHTJIMHCKOM. Guac / Gatiec
7. | Ilpocras apxuTeKkTypa HEHpOCeTH, TIe Bce MIOJIHOCBSI3HAs [K-2
HEHPOHBI CBA3aHBI cO BceMu. OTBET BBEAUTE B BUAE | HEHPOCETH/TIOTHOCBSI3HA
JIBYX CJIOB C MAJICHBKOW OYKBBI Ha PYCCKOM SI3BbIKE S CETh/TIOTHOCBS3HAS
WM B BUJE a00OpeBUaTyphl Ha aHTJIUHCKOM. apxurextypa/MLP/FCN
N/FCN/DenseNet
8. | Kak Ha3bIBaeTcst mopLus JaHHBIX, 3arpykaemas 3a [Maker/bary/Batch / [K-2
oauH mrar ooyuerus? OTBET BBEANTE OJTHUM maker / 6artu / batch
CJIOBOM Ha PYCCKOM HJIM aHTJIHHCKOM.
9. | Kakwue ciou Berpeuarorcss B CNN? ABI'/AT'B/BI'A/BATTA [K-2
A) Cseprounsiii (Conv2D) B/TBA

B) MaxPooling
B) LSTM
I') HonuHocesi3HbIN (Dense)
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10. | Yro takoe LSTM? b [K-2
A) Meron BU3yallM3annuy JaHHBIX

Bb) Tun pexyppeHTHON HeilpoceTu ¢ Joaroi
MaMsITHIO

B) Anroputm 00y4enus 6e3 yaurtemns

I') ApxutekTypa Tpancopmepa

11. | BN (Batch Normalization) mpumensiercs mis: B [K-2
A) YBenuueHus pazmepa BEIOOPKH

b) Hopmanm3aruy BXOIHBIX JaHHBIX TIEPET
o0yueHuem

B) Crabunmzanuu pacnpeaeieHus: akTUBaLi B
CIJIOSIX

I") CiygaifHOTO ITepeMeITMBaHus JAHHBIX

12. | Kakue ¢pyHKIMN aKTUBALMH SIBIISIOTCS ABI/AI'B/BI'A/BAT/T [K-2
HETTUHEHHBIMHE? AB/TBA
A) ReLU

b) ToxxmecTBeHHAst

B) Curmounna

I') F'unepbonuyeckuii Tanrexc (tanh)
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