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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¢wib MamuHHoe O00y4yeHue, YTBEpXKIEHHBIH IMPUKA30M
MunucTepcTBa HayKH U BbIciiero oopaszoBanus Poccuiickoii ®eneparu Ne 810 ot 23.08.2017
roja.

Nzyuenne mucumrmmbbl (Monyist) «Deep Learning (I'myOokxoe oOyueHme)» sBIseTCS
BOXHBIM [UI1 IIOHUMaHMS COBPEMEHHBIX METO/0B MCKYCCTBEHHOIO HWHTEIUIEKTa, KOTOphIE
MO3BOJIIIOT peIIaTh CIIOXKHBIE 3a7ayd, TaKMe KaK paclo3HaBaHUE M300paxeHuil, oOpaboTka
€CTECTBEHHOI'0 s3bIKa M aBTOHOMHOE BOXJaeHue. OcBoeHHE INIyOOKOro OOy4eHHs OTKpbIBAET
BO3MOXHOCTH JIJIsl pa3pabOTKH MHHOBALMOHHBIX MPUIOKEHUH U TEXHOJIOTUH, CIIOCOOCTBYIOIINX
TpaHchopMalUK PA3IUYHBIX OTpaciel.

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
MamHHOe 00y4eHue 1 BXOJUT B 00s13aTeNIbHYI0 YacTh bioka 1.

Juctummaa (MOTyJTb) U3ydaeTcs Ha 2 Kypee B 3 ceMecTpe, JOCTYITHA IS TPOXO0XKICHUS TIPU
YCIOBUM YCIEIIHOTO 3aBepiieHus aucuuiuinHbl (Moxyns) «Machine Learning (MamunHOe
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):

— OCBOMTH OCHOBHBIE MPUHIUIIBI 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 MOAX0bI K 00yYEHUIO CETeH;

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

— OBJaJeThb HaBblKaMM MporpamMMupoBanHus Ha Python, pabotsl ¢ ¢peliMBopkaMu
IITyOOKOro 00y4eHUs U OTCIEKUBAHNS HOBEHUIIIMX MCCIIEIOBAaHUH B 00JIACTH.

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

— KOHIIETILINIO HEHPOHHBIX CETeH U UX apXUTEKTYpPHI;

— OCHOBHBIE aJITOPUTMbI 00yUeHMs (TPaAUEeHTHBIN CITYCK, 00paTHOE PacpOCTpaHEHUE
OIIMOKH);

— pas3JIMYHbIE THIBI HEHPOHHBIX ceTel (MMOJHOCBA3HbBIE, 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  TpuUMEHeHHsI TIyOokoro oOydeHus (oOpaboTka HW300paKeHHH,
€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.);
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MMPUHIUIIBI KPOCC-BAJIMAAIIUN U eé MMPUMCHCHHUC.

ymembp:

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

MOJITOTABIIUBATh U 00pabaThIBaTh JaHHBIE TS 00y4eHUs MoJienel (mpeaoopaboTka,
ayrMEHTAaIMs  JIp.);

MIPOBOIUTH SKCIIEPUMEHTHI U CPAaBHUBATH PE3YJIbTATHI PA3IMYHBIX MTOIXO/I0B,;
UHTEPIPETHPOBATH BBIBOIBI MOJICIH U BU3YaTH3UPOBATh PE3YIIbTATHI.

é1aoemsp:

HABBIKAMU pa0OTHI ¢ OOJIBIIMMH 00beMaMH JAHHBIX U UX XPaHEHUS;

HaBbIKAMU TporpaMMmupoBaHus Ha Python u wucnonp3oBaHuss OuUOIHOTEK IS
r1y0OKOro oOyueHus;

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

HaBbIKAMU caMooOpa3oBaHusl (CIIEAUTh 32 HOBBIMH HCCIENOBAHUSMU H
TeHACHIUSIMHE B 00sacTu deep learning).
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUsA

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

paboTHUKaMU YHHUBEpCUTETA U B (DOPME CaMOCTOSATETHHON PAOOTHI 00yYAIOIITIXCS:

Komnerenuus

Conep:xxanue
KOMTIETeHIIN T

HNuauxkarop
KOMIIETeHIIN U

IlepeyeHpb MIAHMPYEMBIX
pe3yJbTaTOB 00y4eHus Mo
JUcHMIIMHE (MOTYJIIO)

OIIK-2.

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

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 ¥ anpoOHPOBAHBI
HOBBIE KOHIICTIIIMU M METOJIbI

[K-2.

Crioco0eH MaTeMaTHIeCKH
KOPPEKTHO CTaBUTH
€CTECTBEHHOHAY4YHbIE U
MPUKJIAIHBIE 3a1a4H

I1K-2.1.

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

[1K-2.2.

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

[1K-2.3.

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

Ne TpynoeMKocTh, 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 3anad ¢
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

[lepeuenp WHGOPMAIMOHHBIX TEXHOJIOTUH, WCIOJIB3YEeMbIX TIPH  OCYIIECTBICHUH
00pa30BaTeILHOrO Mpoliecca 10 JUCHUIIMHE (MOAYII0), B TOM YHCIIE€ KOMIUIEKT JIMIEH3MOHHOTO
IPOrpaMMHOr0  OOecleyeHusl, COBPEMEHHble MpodeccuoHanbHble 0a3bl  JaHHBIX U
UH(POPMAaLMOHHBIE CIIPABOYHBIE CUCTEMBI:

HaumenoBanmne 110 IIpoussoacreo JInuen3nonHoe / cB0GOIHO
pacrpocTpansiemMoe
OnepanyoHHbIe CHCTEMBbI:
Microsoft Imagine (Windows Client, | 3apy6exHoe JIMILEH3UOHHOE
Server)
Bpay3zepsbI:
Snnekc.Bpayzep OTEUECTBECHHOE CBOOOJIHO pacrpocTpaHsieMoe
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 peepBHoro 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 MPEJCTABUTh 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 IMOHMMAHUS 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 CMBICIT HAYYHBIX KATETOPHUIA U YMETh UX UCIIOJIb30BaTh B MPO(HECCHOHAILHON
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, HaIpaBICHHAs Ha YIIIYOJEHHOE
U3y4eHHE OTJEIBHBIX TEM M BOIPOCOB YIeOHOW JUCIUTUTMHBI (MOIYIIS).

B nporecce camocTosTensHON paboThl CTYAECHTHI B3aUMOJICHCTBYIOT C PEKOMEHI0BAHHBIMU
MaTepHrajaMH P MUHUMAJILHOM YYaCTHHU MPEeToiaBaTess. 3a1aun CTyIeHTa BKIIOYAIOT 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 (MOJIy.]'IlO)

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 M ITPOMEKYTOUHOM aTTECTaIIH.

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

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

JecatudasnbHasi  [lsaTnéanabHas OO0mas xapakTepHCTHKA pe3yJabTaTa 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(pUIMpPOBATH, 00001mmaTh,
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JlecaTnOAILHAA
OIlEHKA

IIaTnoannnLHas

OIICHKA

O0mas XxapakTepUCTHKA Pe3yJIbTaTa 00y4eHusl 1o
JucHMIInHe (MOIYJII0)

KOHKpPETU3UpOBaTb W  CHCTEMAaTU3UpOBaTh  HM3YUYEHHBIH
MaTepHual, BBIACISAS KIIOUEBbIE MOMEHTBI M yCTaHABIUBAs
Yerko (dopmynupyet

OTBETHI, YBECPCHHO HHTCPIIPETUPYCT PE3YJIbTAThl aHAJIM30B U

NPUYUHHO-CJICICTBEHHBIE  CBSI3U.
JIPYTUX HWCCIIEIOBAHMNA, a TaK)KE€ PEMIaeT CIOXKHBIE 3aadum.
CTygeHT XOpolo 3HAaKOM C METOJaMHU HCCJIEeI0BaHUA,
HEOOXOTUMBIMHU JIJISI TIPAKTUYECKON JEATEIbHOCTH, U YMEET
CBSI3BIBATh TEOPETUUECKUE ACTIEKThI JUCIUTUTHHEI (MOIYIIS) C
MPaKTUYECKUMHU 33/1a4aMHU.

Xoporiio

Xoporo

Crynent obnajgaer 3HAHHSAMHU TPEAMETa MOYTH B MOITHOM
o0BemMe pabodeil TporpaMMBbl U CAMOCTOSATENHHO, JIOTHIECKH
MOCJIeIOBAaTENIbHO U BCECTOPOHHE OTBEYAET Ha BCE BOMPOCHI,
aKIEHTUPYS] BHUMaHUE Ha HAnOoJee 3HAYMMBIX MOMCHTAX.
OH yMeeT aHaIM3UPOBaTh, CPABHUBATH, KJIaCCU(UIIUPOBATH,
0000111aTh,
W3YUYCHHBIH MaTepHan, BBIACTSS €ro KIYEBhIC acleKThl U

KOHKPECTU3NPOBATH n CUCTCMATU3HUPOBATH

yCTaHaBIUBAs MIPUIHHHO-CJICICTBCHHBIC CBSI3U.
@opMyNIHpYyET CBOU OTBETHl, YBEPEHHO HUHTEPIPETUPYET
pe3yiabTaThl aHAIU30B M JAPYTUX HCCICHOBAHUM, a TaKKe
pelIaeT CIOXKHBIE CUTYallMOHHBIC 3ana4u. CTyIEHT XOPOIIOo
3HAKOM C METOAAMH HCCJIEeIOBaHM, HEOOXOMWMBIMU IS
MPAaKTUYECKONH  JEATENhbHOCTH, U

yYMEET CBA3bIBATh

TCOPCTUYCCKHUEC AaCHCKThlI IpeaMeTa C MPAKTUICCKUMHA

3agadyaMHu.

5 Y 10BIETBOPUTENHHO

4 Y 10BIETBOPUTENBHO

Crynent obOnamaer 0a30BBIMH 3HAHUSMHU MO JUCITUIUIHHE
(Momyiio0), HO
CaMOCTOSITeITbHBIX

HUCIIBITBIBACT TPYAHOCTH

OTB€TaX ©W  UCIHOJB3YCT

npu
HETOYHBIE
¢dbopmynupoBku. B xojie OTBETOB OH JOMycKaeT OMIMOKH,
Kacaromuecss CyTH BorpocoB. CTYIEHT CIIOCOOCH pemaTh
TOJIBKO ~ CaMble 3aaul U

IIPOCTEIC BJIaACCT JIMIIb

MUHUMAaJIbHBIM Ha0OPOM METOI0B UCCIICJOBAHUSI.

He cnaun

He cnan

He cnan

CTyneHT He OBIajeN 0053aTeIbHBIM MUHIMYMOM 3HAHHIA 110
MPEIMETY U HE MOYKET OTBETUTH Ha BOIPOCHI, AAXKE E€CIU
3a7aeT  JIOIIOJTHUTENILHEIE

MIPETo1aBaTellb HaBOISIINE

BOIIPOCHI.

Hucnunmuna (Monyinb) «Deep Learning (I'myGokoe 00yueHne)» OlEHUBACTCS CIIETYIOINUM

obpazom:
AKTHBHOCTH Bec |KoaunuectBo Onucanne
Homarmraue 3amanus | 70% 14 HaGop 3amad o remam Henenu
TBopueckoe 3aianue | 15% 1 3ananue, HaIIpaBJIeHHOE Ha NCIOJb30BaHUE
cymectBytomux M -pemennit
TecTsl 15% 5 [TucemeHHas paboTta ¢ HAOOPOM 3a/1a4, KOTOPBIE HYKHO

PEIINTH 32 OTPAaHUIEHHOE BPEMSI

B pamMkax n3ydeHus TUCIUTUIAHBI (MOYJIs1) BO3MOYKHO TIOJTydeHHEe OOHYCHBIX OaJIIOB.
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dopmyaa pacuéra MTOroBoi OleHKHM Mo aucuuminHe (Moaymaio) «Deep Learning
(I'mybookoe odoyuenne)»: «0,7 X cpeanee 3a gomanraue 3aaanus + 0,15 X TBopueckoe 3ananue +
0,15 x cpennee 3a TeCTHI».

Texkymmii KOHTPOJIb ycIIeBAeMOCTH 00y4aKOIIUXCS M0 JUCHUILIHHE (MOAYJII0)
IIpuMepHbIe JOMaLIHKE 3aJaHUS

Jomamnee 3axanue 1.
3apanue 1. OnumuTe OCHOBHBIE KOMIIOHEHTHI HEHPOHHOM CETH (BXOJAHOMU CIIOH, CKPBITHIC CIIOH,
BBIXOJHOM cj10M) U ux pyHKuuu. [IpuBenuTe npuMepsl pa3InyHbIX apXUTEKTYP HEHPOHHBIX ceTel
U 00CyIuTe, B KAKUX CIy4asiX OHU MOTYT ObITh IPUMEHEHBI.
3ananmue 2. Mcnonp3ys 6ubnamoreky TensorFlow umu PyTorch, co3gaiite mpocTyro HEMpOHHYIO
ceTb Ui Kiaccupukanuu Habopa naHHbIX (Hampumep, MNIST wmm Iris). Onummre marw,
KOTOpBIE BbI PEANPUHSIIN, U PE3YIbTAThl, KOTOPHIE BBl OJTYUUIH.
3ananmue 3. [IpoBeaute 00yueHne HEMPOHHOM CETH HAa HEOOJBIIIOM HAOOPE JaHHBIX (HampUMep,
Ha0Op MAaHHBIX O I[BETax) U mpoTectupyire e€ sddexkruBHoCTh. [Ipoananu3upyiite pe3yabTaThl,
BKJIIOUYAsi TOYHOCTh U BO3MO>KHBIEC OIIMOKH.

Jlomainee 3aganue 2.

3aganue 1. PeaymsyiiTe mpoctyio cBepTouHyro HepoHHyIO cethb (CNN) it kiaccupukanuu
nzoOpaxenuit u3 Habopa naHHbix CIFAR-10. Onumure apXuUTEKTypy CETH M INPOBEAUTE
oOyuenue. [IpoaHanu3upyiTe pe3yiabTaThl, BKIKOYas TOYHOCTb MOJIEIM Ha TECTOBOM Habope
JTAHHBIX.

3apanme 2. lccnenyiite pasnuuHble METOIbI IpeBAPUTENBbHON 00pabOTKH U300paKeHUH
(HampuMep, H3MEHEHHe pa3Mepa, HOpMajHM3alMs, ayrMeHTaluus) M MX BIMSHHE Ha
IPOM3BOIUTENBHOCTh HEMpoHHOM ceTu. Co3aaiiTe HeOOIBLION MPOEKT, B KOTOPOM BBl CPaBHUTE
pe3ynbTaThl Kiaccu(pUKaluK N300paXeHH 10 U ocie MPUMEHEHUS 3THX METO/I0B.

3aganue 3. Peanu3syiite npocTyro Mojenb A CErMEHTalMM HW300pakeHUM, HalpuMep,
ucnonbszyss U-Net. Boibepure HaObOp naHHBIX (Hampumep, HAOOp NaHHBIX JI CErMEHTalUu
JIOPO’KHBIX 3HAKOB) ¥ 00yuuTe MoJiesb. OLIEHUTE KaYeCTBO CETMEHTAIMH U IIPEJICTaBbTE MPUMEPHI
pe3yIbTATOB.

Jomamnee 3ananue 3.
3ananme 1. Peanusyiite mMoxens ais KiaccU(UKAlMU TEKCTOB, MCHOJBb3ys HEHPOHHYIO CETh
(manpumep, LSTM nnu GRU) na HaOope nanHbIX, TakoM Kak IMDB i1 aHanu3a TOHaJIBHOCTH.
Onumure apXUTEKTypy Balled MOJENH, MpoBeauTe OOydyeHHE U OLEHUTE €€ TOYHOCTh Ha
TECTOBOM Habope.
3ananmue 2. Uccneayiite METOIbI BEKTOpU3AIINHU TeKCTa, Takue Kak Bag of Words, TF-IDF u Word
Embeddings (manmpumep, Word2Vec wmm GloVe). Peammsyiite mpocTyro Mojelb, KOTOpas
UCTIOJIBb3YeT O/IMH U3 3TUX METOJIOB IS KJIacCU(UKAIIMHM TEKCTOB, M CPABHUTE PE3YJIbTaThI.
3aganue 3. CosgaiiTe NmpocTyr0 MOJENb s T'EHEpaluu TEKCTa, HUCIONIb3Yys PEKYPPEHTHbIE
Heliponnsie cetd (RNN). Beibepute HEO0MbIION TEKCTOBBIN KOPITYC (HApUMep, MPOU3BeICHNE
JUTEpaTyphl) U 00yUUTE MOJIENb Ha ero ocHOBe. CreHepupyHTe TEKCT U OLIEHUTE ero KayecTBO.

Jlomainee 3aganue 4.

3aganue 1. Peanusyiite BapuanumonHyro aBTodHkoznep (VAE) nns reHepanuu 3BYKOBBIX
curHayioB. BeiOepure HabOp AAHHBIX, HANpUMeEp, 3BYKH MPHUPOAbI WM MY3bIKaJIbHBIE HOTHI.
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OOyunTe MOAETb W CrCHEpUPYWTE HOBBIE 3BYKOBBIE 00pasmbl. OIleHUTEe KadyecTBO
CI€HEPUPOBAHHBIX 3BYKOB.

3aganme 2. V3yunte METOABI MpPENBAPUTEIBHONH 0O0pabOTKM ayanoQailyioB, Takue Kak
npeoOpa3zoBanne Oypbe U Menn-yactoTHoe KerncTpanbHoe npeacrasienne (MFCC). Peanusyiite
OPOCTYI0 HEUWPOHHYIO CeTh Uil Kiaccu(UKauu 3BYKOB (HampuMep, pacro3HaBaHUE
MY3bIKaJIbHBIX HHCTPYMEHTOB) U IPOAHAIU3UPYUTE BIUSHUE PA3IMYHBIX 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. OOyYnTE MO/IEIH I CTEHEPUPYHTE HOBYIO MY3BIKAJIbHYIO KOMIO3HUIINIO. OLIeHUTE
€€ KauyeCcTBO U OPUTMHAJIbHOCTD.

IIpumepHoe onncaHue U TPeOOBAHUSI K TBOPYECKOMY 3aaHUI0

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

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

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

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

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

e UHxkcnonar

e Hebonpmoii otueT 0 cnocode co3manns MMkcmonara
OnennBaHue:

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

TexHu4yeckoe 3a1anue

Tema: Yuusepcuret Oynaymero: LY gepes 50 ner

Oos3aTeabHbie aTTpudyThl Bcex MU kcnonaros:

e Haszpanue MMkcnonara (MoHO creHepupoBaTh ¢ momornisio M)

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

e VYKazaHue UCIOJb3YEMBIX PU IeHEepaIy CePBUCOB/MOIECH
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e Hammume Bcex wyacrel npemtoxeHHbIx TUNOB MHkcroHara B CHaHHOM 3aJlaHUU
(HarpuMmep, €CTb U KApTUHKA U TEKCT)

e (CemoBaHNE KPUTEPHSIM T€HEPAIIUU U3 TAOIUIIBI HUXKE

e (CnegoBaHue 3THUYECKOMY KOJEKCY

IIpumepHbIe 3a1aHUS IO TECTAM
Tect 1.

Bomnpoc 1.
Kakoe MUHHMaIbHOE YMCIO HEHPOHOB C MOPOroBOM (DYHKIMEH aKTHBALMU IOCTATOYHO IS
pemenus 3agaun XOR (MOKHO COEAMHSTH CBSI3IMU B ITPOU3BOJIBLHOM IOPsIKE)?
Otger: 2
Bomnpoc 2.
['efiT B BBIUMCAUTENBHOM Ipade peamusyeT GyHkumo f(x, y) = min(x?, Y - X), Ipa 06paTHOM
pacmnpocTpaHEHHMH Ha TeUT MpUIia MPOM3BOAHAS g =2, KaKOE 3HAYEHHUE IMepenacTcs Mpu
00paTHOM PACTIPOCTPAHEHHUH 11O PeOPy MEepBOro aprymeHTa, eciu x=1, y=37
Otger: 4
Bomnpoc 3.
['eiit B BeuucnuTenbHOM Tpade peanusyer dyHkuuio f(x, y) = (x+1)(y+1), npu obOparHoM
pacrpocTpaHeHHH Ha TEUT MpHUILIa MPOW3BOAHAS g =2, KaKoe 3HAYCHUE MEepenacTcs IpH
00paTHOM pacIpOCTPaHEHUHU IO pedpy MepBOro aprymeHTa, eciu x=1, y=3?
Ortger: 8
Bomnpoc 4.
HetfipoceTs cocTouT U3 5 TMHENHBIX MOJyJel 0€3 CMEILEeHUs ¢ €IMHUYHBIMU MaTpULIaMH BECOB
W=I, 3a kaxxapIM 13 KoTopbix cienyeT ReLU-aktuBanus: y = ReLU(WxReLU(WxReLU(Wxx))).
Yro MOXKHO cka3zaTh 0 MaTpuile Skoou dy/dx?

a) 3TO IUaroHaibHas MaTPHIA

b) sT0 MaTpuIIa ¢ HEOTPHUIIATEIHHBIME SJIEMEHTAMU

C) 9TO Bceraa HyJIeBas MaTpHIa

d) sTo kBagpaTHas MaTpHUIlA
Ortser: a,b,d
Bompoc 5.
MBI XOTHM HCTIONB30BaTh MOAYJb OaTu-HOpManu3aiuu torch.nn.BatchNorm 1d(N) mocie moayns,
B pe3yJIbTaTe KOTOPOTO MoJTyyeHa MaTpuiia (2x-mMepHbiid TeH30p) pazmepa 10x20. Yemy paBuHo N?
Otger: 20

Tecr 2.

Bonpoc 1.
BriGepute BepHBIC YTBEPKICHUS:
a) test time augmentation yBenmuuBaet Bpems KiaccupuKanuu (B 3a1a4e KiacCupUKaIIIH )
b) Mixup sBasIeTCS OJHUM U3 BUIOB ayrMEHTAIIHH
C) AyrMmeHTanuu Jydlie He UCIIOJIb30BaTh ¢ TeXHUKOH DropOut
Ortset: 3, b
Bonpoc 2.
BriGepute BepHBIC YTBEPKICHUS:
a) SnapShot-ancambmu TpeOYIOT NEPHOANYECKOTO COXPAHEHHs ITapaMETPOB CETH NPHU
o0ydyeHuun
b) 3nauenue Ha pa3zHbIX HelipoHax ogHOTrO cios FFN IomKHBI KOppeTrupoBaTh
C) Monyns mynuHra He IMeeT 00yJYaeMbIX apaMeTPOB
Ortser: g, C
Bomnpoc 3.
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Kaxkast yacTh CBEPTOUHOI CETH OOBIYHO camasi MeJJICHHAs?
a) CBEPTKH
b) BN-monynu
¢) ReLU-monynu
d) Onrumwuzarop
Ortger: a
Bomnpoc 4.
B tpancdepnom oOyueHuH. .
a) wucnob3yercs TpaHchopmep
b) wucnonb3yercs yxe oOyueHHas CETh
C) 00s3aTeIbHO MPOM3BOAMUTCS 3aMOPO3Ka CIIOEB
d) wucnonb3yeTcs «y3K0e ropio»
Otger: b
Bompoc S.
Eciu omHOMEpHYIO CBEPTKY C SIAPOM JUTHHBI 3 IPUMEHUTH K BEKTOPY JUTHHbI 10 0e3 maauHra, To
HOJTYIHTCA. . .
a) marpuna 10x10
b) marpuna 8x8
C) BekTOp AIUHBL 10
d) BekTOp MITUHBI 8
e) ckasap
Ortger: d

Tect 3.

Bonpoc 1.
Kakoit Moayne oTBe4aeT 3a ycTpaHeHHE 1yOJIMKAaTOB PETMOHOB-OTBETOB B IETEKTOPE 00BEKTOB?
a) SS
b) RPN
c) NMS
d) SPP
OtgerT: C
Bonpoc 2.
Perpeccuto xakoii pasMepHOCTH (pa3MEPHOCTh OTBETA) UCTIOIB3YIOT JIJIsi YTOUHEHHS TTOJIOKEHUS
U pa3Mepa NpSAMOYTOJbHOIO pEeruoHa?
Ortger: 4
Bomnpoc 3.
Kakue 13 yka3aHHbIX ceTell pealn3yloT IBYXCTaIUHBINA OIX0/ K IE€TEeKTUPOBAHUIO 0OBEKTOB?
a) R-CNN
b) Faster-RCNN
c) YOLO
d) SSD
e) CornerNet
f) FCOS
Ortser: 3, b
Bomnpoc 4.
Yewm xapaxtepHa ommobOka focal-10Ss?
a) MeHblIe mTpadyeT 3a MPaBUIIbHBIC YBEPECHHBIC OTBETHI
b) pexoMeHIyIOT HCIIOIB30BATh B 33/1a4ax ¢ AucOaIaHCOM
C) BCTpPOCHA aBTOMATHYECKas PEryJsipu3arus
d) rapanTupyer 6osee ObicTpoe 00ydYeHUE
Ortser: 3, b
Bompoc S.
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Kaxkue 13 ykazaHHBIX ceTel pean3yroT 0€3bIKOPHBIN MOIX0/ K IETEKTHPOBAHUIO O0BEKTOB?
a) R-CNN
b) Faster-RCNN
¢) SSD
d) FCOS
Ortser: 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 U 2 BEeKTopa
d) 4 marpuusl u 2 BekTopa
e) 4 marpuusl 1 4 BeKTOpa
OtgerT: C
Bomnpoc 3.
B uém 3akmouaercs npumenenue teacher forcing npu o0yuenun?
a) wucnone3oBanue peephole connectons
b) B Monenb MomarOTCS MPEABIIYIINE HCTUHHBIC TOKEHBI, & HE CTCHEPUPOBAHHBIC MOJICIBIO
C) HUCTHUHHBIE TOKEHBI HCIIOIB3YIOTCS TONBKO IS BEIYUCIICHHS OMTHOKH
d) uCTHHHBIC TOKEHBI MOTYT HE UCIIOJIB30BATHCS IPU O0YUCHUN
Ortser: b
Bomnpoc 4.
B Oxo-cersx (Echo State Networks). ..
a) He yyarcs mapaMeTphbl, KOTOPbIE COOTBETCTBYIOT PEKYPPEHTHBIM CBSI3SIM CETH
b) ucmomb3yercst «y3xoe ropiao»
C) UCIOJIB3YETCs IIPOKUIBIBAHUE CBA3CH
d) nmenaercs o6pe3ka rpaIHeHTOB
Otger: a
Bompoc S.
B kakux BEKTOPHBIX IPEACTABICHUSIX MIPEIICTABIICHHE CIIOBA (TOKEHA) HE 3aBUCUT OT TOTO, KaKue
CJIOBA €r0 OKPY’KaIOT (HapuUMep, €CIM MbI JJOMUIIIEM TEKCT, TO MPEACTaBICHUE HE U3MEHUTCS)?
a) word2vec
b) fasttext
c) Glove
d) BERT
Ortser: 3, b, C
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3amanus 1J151 NPOMEKYTOYHOM aTTeCTANMM M0 JUCHHUILIMHE (MOXYJII0)

A) YBenuueHus pazmepa BHIOOPKU

b) Hopmanu3zanuu BXOAHBIX TaHHBIX Tepe.
obydecHIEM

B) Crabunmzanuu pacnpeaeneHus akTUBALIi B
CIIOSIX

I") CygaitHOorO0 ITepeMeIBaHus JAHHBIX

Ne 3ananue OtBer Kommnerenuus
n/n
1. | Kak Ha3bIBaeTcs mpolecc pa30OMeHus TeKCTa Ha Toxenunzanus/tokenizati OIIK-2
OT/ICNIBbHBIC DIIEMEHTHI (CJI0Ba/4acTH)? on/tokenisation /
BBenurte oTBET OIHUM CIIOBOM Ha PyCCKOM WM TOKeHu3auus /
AHTJIUHCKOM. Tokenisation /
Tokenization
2. | Hamummre Tum 3agauu, re HYy>)KHO MPEICKa3aTh CermenTanus/Segmenta OIIK-2
KJIacc AJIS1 KaKAOTO MUKCEIIs H300pakeHus!. tion / cermenTanms /
BBeagute OTBET OJHUM CIOBOM Ha PYCCKOM HIIU segmentation
AHTIIUICKOM.
3. | KommoneHT (cioit) Tpanchopmepa, OTBSHAIOLIHIA 32 Self-attention / self- OIIK-2
CBS3b TOKEHOB MeKTy Co00it. BBenuTe 0TBET B BUJIE attention
OJTHOTO CJIOBa C JierCcOM Ha aHTIIMHCKOM SI3BIKE.
4. | Ha3zoBute MeTo[ peryssipusanui ¢ "Beikmoueanem” | Ipomayt/Dropout/dropo OIIK-2
HEWpOHOB. BBenuTe OTBET OAHHMM CIOBOM Ha ut/ nponayt
PYCCKOM WJIM aHTJIMMCKOM.
5. | Kak Ha3zpiBaeTcs mporecc OOHOBIIEHUS BECOB Ob6patHoe OIIK-2
HelpoceTH yepe3 rpaaueHThl ommnoku? OTBeT pacrpocTpaHeHue
BBEJIUTE B BHJIE 3 CIIOB Ha PYCCKOM SI3BIKE HJTH 2 ommOku/Back
CIIOB Ha aHTTTHACKOM propogation / o6paTtHoe
pacmpocTpaHeHue
oumbkwu / back
propogation
6. | Uto pobammsror K BXoXny HedpoHa, u4toOwl | Cmemmenue/baiiec/buac/ OIIK-2
«MOJABUHYTHY pe3ynbTar? OTBET BBEAUTE OIHUM Bias / bias / cmemenue /
CJIOBOM Ha PYCCKOM HIIH AHTJIMHCKOM. Guac / Gatiec
7. | IIpocras apxutekTypa HelpoceTH, Iie Bce IIOJIHOCBSA3HAs [K-2
HEHPOHBI CBsA3aHbI cO BceMu. OTBET BBEIUTE B BHJIE | HEMPOCETH/TIOJHOCBSI3HA
JBYX CJIOB C MJICHBKOW OYKBBI Ha PYCCKOM SI3BIKE S CeTh/TIOTHOCBSI3HAS
WM B BHJIe a00peBUaTyphl Ha aHTJIUHACKOM. apxutexktypa/MLP/FCN
N/FCN/DenseNet
8. | Kak Ha3piBaeTcs mopius JaHHBIX, 3arpykacmasi 3a ITaker/baru/Batch / TIK-2
onuH mar ooyuenus? OTBET BBEIUTE OJHUM naket / 6aru / batch
CJIOBOM Ha PYCCKOM MJIM aHTJIMIMCKOM.
9. | Kakwue cnou Bctpeyarorcst B CNN? ABI'/ATB/BI'A/BAT/TA IK-2
A) Ceprounslii (Conv2D) B/TBA
Bb) MaxPooling
B) LSTM
I') IMorocBs3HEIH (Dense)
10. | Yro takoe LSTM? b [K-2
A) Meton BU3yalIM3anuy JaHHBIX
B) Tun pexyppeHTHON HepoceTH ¢ JOATOM
NaMsIThIO
B) Anroputm 00yyenus 6e3 yunrens
I') ApxurekTypa Tpancdopmepa
11. | BN (Batch Normalization) mpumensiercs mis: B IK-2
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12.

Kakue QyHKIIMYM akTHBAIMN SBISIFOTCS
HEJTMHEHHBIMA?

A) ReLU

b) ToxxnectBenHast

B) Curmonna

I') F'unepbonuueckuii Tanrexc (tanh)

ABI/AI'B/BI'A/BAT/T
AB/T'BA

[K-2
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