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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouass mporpamma mucrurummabl (Monyisi) «['nmybokoe oOydenme (Deep Learning)»
COCTaBJIEHA B COOTBETCTBHH C (pe/iepalibHBIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM CTAHAAPTOM
BeIcIIero oOpa3oBaHus — MarucTtparypa mno HampasieHutro 02.04.01 Marematuka
KOMITBIOTEpHBIE Haykd, mpoduiab [IponykroBas aHamWTHKA, YTBEPXKAEHHBIA INPHKAa30M
MunucTepcTBa HayKH U BbIciiero oopasoanus Poccuiickoit deneparmu Ne 810 ot 23.08.2017
roja.

N3ydyenne mucuuruimabl (Moayisi) «[iybokoe oOyuenue (Deep Learning)» sisercs
BOXHBIM JUI TIOHMMAaHHS COBPEMEHHBIX METO/IOB HCKYCCTBEHHOTO HWHTEJUICKTa, KOTOpHIC
MO3BOJISIIOT peIlaTh CIOXKHBIC 33Ja4yM, TaKWe Kak paclo3HaBaHue H300pakeHHid, o0paboTka
€CTECTBEHHOT'0 5I3bIKa W aBTOHOMHOE BOXKJeHHE. OCBOEHHE ITyOOKOTO OOYYeHHsS OTKpBIBACT
BO3MOXHOCTH JUJIsl pa3pabOTKH MHHOBALMOHHBIX MPUIOKEHUH U TEXHOJIOTUH, CIIOCOOCTBYIOIINX
TpaHc(opManny pa3Iu4HbIX OTpacieH.

MecTo JTUCUMILIIMHBI (MOXYJIS) B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl

Hacrosimas nucnumimHa (MOyJb) BKIIOYCHA B YICOHBIH IIJ1aH 1O MPOTrPaMMe TIOITOTOBKU
maructpatypsl mo HampaBienutro 02.04.01 MaremaTuka M KOMIBIOTEpPHbIE HAyKH, MpOoduin
[TponykToBas aHAIMTHKA U BXOJUT B BAPHATHBHYIO YacTh bioka 1, hopMupyemMyro yaacTHUKaMU
00pa30BaTeNbHBIX OTHOIICHUH KaK JUCIUILTMHA IO BBIOODY.

Hucuunnuna (Moaynb) u3ydaercs Ha 1 wim 2 kypce Bo 2 win 4 cemecTpe Ha BbIOOD.
JlocTynHa a1l POXOXKIIEHHUSI TIPU YCIOBHH YCIEIIHOTO 3aBEPIICHUsS TUCIMILIMHBI (MOIYJIS)
«Machine Learning (MammHHOe 00y4YeHunE)».

Hesab u3y4yeHus TUCHUILUIMHBI (MOIYJIsI): OCBOCHHE METOJIOB U AJTOPUTMOB TIIyOOKOTO
o0yueHus 111 pa3pabOTKH U ONTUMM3ALUN MOJEIEeH, CIOCOOHBIX 3 (HEKTUBHO PEIIATh CIOXKHbIE
3a/1a4M B 00JIaCTH UCKYCCTBEHHOT'O MHTEJUIEKTA U aHAJIN3a JaHHBIX.

3agayu u3y4yeHust JMCUUILIHHBI (MOAYJIfA):

— OCBOMTH OCHOBHBIE MPUHIUIIBI U pa3HOOOpa3HbIE apXUTEKTYphl HEHPOHHBIX CETeH,
BKJIFOUAs X THITBI 1 COBPEMEHHBIE TEH ICHIINY,

— HAYYHTHCS TOI0MPATh AITOPUTMBI O0YUESHHUSI, OITUMU3UPOBATH MOJIENN U TPUMEHSATh
METO/IbI 7S IPEOTBpAIleHHs IepeoOyUeHHUS;

— Pa3BUTh CIIOCOOHOCTh 0OpabaThIBaTh JaHHbIE, IPOBOIUTH HKCIIEPUMEHTHI U
CpaBHHUBaTh pa3IMYHbIE MOAXO0/bI K 00yUEHHIO CETel;

— NpPUOOPECTH YMEHME OLIEHHMBaTh KAaueCTBO MOJIENIEH C MCIIOJIb30BAaHHUEM METPUK U
MHTEPIIPETHPOBATH UX BHIBOJIBI B PEATTHHBIX TIPUIIOKECHHUSX

— OBJaJeThb HaBblKaMHU MporpamMMupoBaHus Ha Python, paboTsl ¢ ¢peliMBopkaMu
IITyOOKOro 00y4eHUs U OTCISKUBAHNUS HOBEHUIIIMX MCCIIEIOBAaHUH B 00JIaCTH.

B pe3yabTare 0cBOCHUA IUCHUILIUHBI (MOYJIfA) 00YYAKOIUMIACS T0JI5KEH:
3HamMb:

— KOHIIETLNIO HEHPOHHBIX CETeH U UX apXUTEKTYpPHI;

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

— pa3WYHBIE THIHI HEHPOHHBIX ceTel (ITOITHOCBS3HBIE, CBEPTOYHBIE, PEKYPPECHTHBIE,
U T.J.);

— pasnuuHble (periMBopku U Oubmuoreku nis rmybokoro oOyudeHus (TensorFlow,
PyTorch, Keras u ap.);

— METOJBI PeryJsapu3alii U ontuMu3anuu moaenei (dropout, batch normalization u
ap.);

— obnactu  mpuUMEHeHuss IiIyookoro oOydeHuss (oOpaboTka  M300paXKeHMIA,
€CTECTBEHHBIH SI3bIK, PEKOMEHJIAINH U JIp.);

— COBpEMEHHbIE MMOJIX0/Ibl M TPEHIbI B UCCIIEIOBAHUAX IITyOOKOro 00yueHus;
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METPUKH JJIs OIICHKU KauecTBa MoJieeid (accuracy, precision, recall, F1-score u ap.);
NPUHIUITB KPOCC-BATHIAIINH U €€ TPUMEHEHHE.

ymembp:

pa3pabaThiBaTh apXUTEKTYPbl HEHPOHHBIX CETEH JIJIs peIlieHHs] KOHKPETHBIX 3a/1a4;
o 0MpaTh U HACTPAWBATh TUIIEPIAPAMETPBI MOICIICH;

MOJITOTAaBIIUBATh U 00pabaThIBaTh JaHHBIE TS 00yUeHUs MoJienel (mpeaoopaboTka,
ayrMEHTAaIMs | JIp.);

MIPOBOIUTH SKCIIEPUMEHTHI M CPAaBHUBATH PE3YJIbTAThI PA3IMYHBIX MTOIXO/IOB,;
UHTEPIPETHPOBATH BBIBOIBI MOJICIH U BU3YaTH3UPOBATh PE3YIIbTATHI.

eénaoemsp:

HaBBIKAMHU pa0OTHI C OOJBIIMMU 00ObEMaMH JJAHHBIX U UX XPaHCHHS;

HaBBIKAMHU IpOrpaMMupoBaHuss Ha Python u wucmons3oBaHus OHONHMOTEK st
r1y0OKOro oOyueHus;

HaBBIKaMU paboThI ¢ ppeiiMBOpKaMu TITyOOKOT0 00ydeHHs (00yUeHHE, BATH AU 1
TECTUPOBAaHUE MOJIENICH);

HaBBIKAMU  caMo0Opa3oBaHUsi (CJIICAWTh 32 HOBBIMH HCCIICJIOBAHUSAMHU U
TeHACHIUSIMHE B 00sacTu deep learning).
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs
Kowmmerenmuun, Qopmupyembie B pe3yabTaTe OCBOCHHS JAUCHUIUIMHBI (MOIYJsS) TIpU
MIPOBEJCHNH YUeOHBIX 3aHATHI B (hopMe KOHTAKTHOU pabOThI 00YJaIOIIUXCS C IEAArOTHYECKUMU

paboTHUKaMU YHHUBEpCUTETA U B (DOPME CaMOCTOSATETHHON PAOOTHI 00yUYAIOIIIXCS:

Komnerennus

Conep:xaHue KOMIeTeHIIUN

HNuaukarop
KOMIICTCHLIHH

IlepeyeHnb MIAHNPYEMBIX
pe3yJbTaTOB 00y4eHus Mo
AUCUUIINHE (MOIYJIIO0)

YK-6.

Criocob6eH ompenemsaTh 1
pean30BbIBATH IPHOPUTETHI
COOCTBEHHOM JICATEIBHOCTH U
CITOCOOHI e¢
COBEPIIICHCTBOBAHUS Ha OCHOBE
CaMOOIICHKHU

YK-6.1.

3HaeT OCHOBHBIC METOIbI
CaMOOIIEHKH M aHajn3a CBOEH
JIEITENHHOCTH, a TAKKE
MIPUHIIATIBI YIPABICHHUS
BpPEMEHEM U IIeJICTIOIar aHus

VK-6.2.

YMeeT cTaBUTh pealnuCTU4HbIE U
JOCTHKUMBIE LIEJIU, OTPEENATh
IIPUOPUTETHI B CBOEH
JESITENbHOCTH, a TAKXKE
pa3pabatbIBaTh U BHEAPSTH
TUTaHbI 110 COBEPILIEHCTBOBAHHUIO
CBOUX HaBBIKOB M KOMIICTEHLIUH
Ha OCHOBE ITOJIyYEHHOU
CaMOOLICHKH

YK-6.3.

HNmeet npakTUYECKUNA OTIBIT
NPUMEHEHUS] METOJI0B
CaMOOIIEHKH B CBOEH
npoeccnoHambHON
JeSTeIbHOCTH, BKITIOYas
y4JacTve B TPEHUHIax,
CEMHUHAapaXx U MPOEKTax,
HampaBJICHHBIX Ha Pa3BUTHE
TUYHOU 3 (HEKTUBHOCTH U
npoheccuoHaIbHOrO pocTa

OIIK-1.

Crioco0eH HaxoUTh,
(hopMySIUpOBaTh U pPelIaTh
aKTyaJbHBIC U 3HAYUMEIE
MPOOJIEMBI TTPUKIIATHON U
KOMIIBIOTEPHOU MaTEMaTUKHU

OIIK-1.1.

3HaeT OCHOBHBIE METOBI U
IIOIXO/IbI K PELICHHUIO 33134
IIPUKJIAJHON U KOMIIBIOTEPHOU
MaTeMaTHKH, BKIIOUas
aNrOPUTMBI, MATEMaTHUECKOE
MOJIETTUPOBaHNE U TEOPHIO
ONTHMU3ALNY, a TAKXKE
COBpEMEHHBIE HHCTPYMEHTHI U
TEXHOJIOTHH, UCTIOJIb3yEMBIE B
3TOH 0bsacTu

OIIK-1.2.

YMeeT aHanu3upoBaTh U
(dhopMynupoBaTh
MaTeMaTHYeCKHe 3aa4H,
MPUMEHSTH COOTBETCTBYIOIIHE
METOJIbI M AJITOPUTMBI JUTS KX
peILICHUs, a TAKKe
MHTEPIPETUPOBATH U
MPEICTABISITh PE3YJIbTAThI B
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MTOHATHOM M JOCTYIHOM hopme

OIIK-1.3. NwmeeT npakTU4ecKuid ONbIT
paboThl HAJT TPOCSKTAMU KN
HCCIIEIOBAaHUSMH B 00J1aCTH
MPUKJIaAHON ¥ KOMITBIOTEPHOU
MaTeMAaTHKH, BKITIOYas y4acTHE
B KOHKYpCax, OJMMITHAIaX W
HAYYHBIX TyOJIUKAIUAX, TIe
OBLIN peIIeHBI aKTYalbHbBIC U
3HAYUMBIC 3312491
IK-3. CriocoOeH pelath 3a1auu IK-3.1. 3HaeT METOJIbl © UHCTPYMEHTHI
npodeccuoHaNbHON NIPOAYKTOBOM aHAJIUTUKHU
JesITeIbHOCTH B 00JacT! IK-3.2. YMeeT npuMeHsITh
MPOJTYKTOBOW aHAJIMTHKH, aHATUTUYECKAE HHCTPYMEHTHI U
(bopMyIUpOBaTh Pe3yNbTAThI nporpaMMHOe obecrieueHue st
aHaJIn3a U BBIBISATh 00pabOTKHU ¥ BU3YyaIU3AIIUU
MOCJEICTBUS TIOTYYCHHBIX JIAHHBIX, a TAKKE
JTAHHBIX JUTS TPUHSTUS (hopMyJIMPOBAaThH BHIBOJBI HA
000CHOBaHHBIX PELICHUHN U OCHOBE MIPOBEICHHOTO aHAITN3a
ONTHMH3ALMHU MPOAYKTOB T1K-3.3. Nwmeet omeiT paboThl HAZ

PCaJIbHBIMU IPOCKTAMU B
o0JacTv MPOAYKTOBOU
AHAJIMTUKY, BKIIIOYAst aHAJIH3
I0JIb30BATENILCKOTO MOBEICHUS
1 ONTUMHM3AIHIO TIPOIYKTOB Ha
OCHOBC ITOJIYYCHHBIX JaHHBIX
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3. Temaruueckuii njiax

Ne TpynoeMkocTb, aKageMUYeCKHE YAChI
/i HaumeHnoBanue Qunas popua TKY
pa3aena THCHUILINHBI AYIHTOpHast padoTa (Tekyumi
Jleknun CemMuHapbI CamocTosTe
(MmonyJis) KOHTPOJIb
(mpaktnyec | Konrpoun JIbHAs ycneBaemoctH)
KHe padoTta
3aHSATHA)

1 Teopernueckue 0CHOBBI 10 5 14 Jomamraue
rIyOOKOro oOyueHus u 3aJlaHus,
WHCTPYMEHTBI TecTbl
pa3paboTKu

2 ApXUTEKTYpBI 10 5 14 Jomamraue
IyOOKOTO O0YUIEeHHS 3a/IaHms,
JUTS aHAIM3a TecTsI,
n300paKeHn i TBopueckoe

3aJaHne

3 Heiiponnsie monenn 10 5 14 Jomamrane
00paboTku 3a/1aHus,
€CTECTBCHHOIO SA3bIKA Tectnl

4 PexomMennmaTennrHbBIE 4 2 13 JoMaraue
CHCTEMBI 3ajaHus,

Tectnl

5 O0paboTka 3ByKa 4 3 13 Jomamaue
3ajaHus,
TecTsl

6 I'enepatuBHBIC MOAETH 11 5 14 Jomarane
u rpadoBbie 3aJlaHus,
HEUPOHHBIE CETH TecTbl

7 MynsTUMOJANTEHBIE U 11 5 14 JloMarraue
MPUKIIAIHBIE MOJICITH 3ajaHusl,
IyOOKOTO 00y4YeHHS TBopueckoe

3aJaHue
IK3amen 4
Hmozo: 60 30 4 96
O6vem oucyuniunst (Mo0y/s) 190
(6 ax. u.)
Obvem Ooucyunaunvt (Mooyns) 5
(6 3au. eo.)

4. CopepxxaHue ITMCUUILTHHBI (MOTYJIs)

Neni/m HaumeHoBaHue pa3jesia IMCUUIIIMHBI Conep:xanue TUCHUIUTHHBI (MOYJIs1) IO TeMaM
(MoxyJis)
1 TeopeTnueckue OCHOBHI IITyOOKOTO Beenenue B rmy0okoe o0yueHHe: apXUTEKTypbl HEHPOHHBIX

00y4YeHHs1 1 HHCTPYMEHTHI Pa3paboTKH

ceTell, perynspusalys, METOIbl ONTUMH3ALNHA U aJTOPUTM
00paTHOTO PacPOCTPAHEHUS OITHOKH.

Onepanusi cBEPTKH M NPAKTHYECKHE OCHOBHI pa3pabOTKH
HelpoceTeBbix Mogenei B PyTorch.

2 ApPXUTEKTYpBI TITYOOKOT0 00yUYCHUS JIIsI
aHaM3a n300paxeHnH

CBepTodHbIe HEHPOHHBIE CETH JIJIST KOMITBIOTEPHOTO 3PCHHS.
Meroapl  CerMEHTAMHM  HW300paKCHHH,  TUCTHILISAIINAS
Mozelel W TpakThdyeckas pabota ¢ 3amadamu
KOMIIBIOTEPHOTO 3PEHUS.

Mertonap! JeTEKIHNA 00BEKTOB.
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Heiiponnsie Mmogenu o06paboTKu
€CTECTBEHHOT'O SI3bIKa

Bekropusie  mpeacraBieHust  cnoB,  Word2vec u
PEKYpPEHTHBIE HEHPOHHBIE CETH.

Tokenuzanusa Tekcta u apxutektypa Transformer: BERT,
GPT, Mixture-of-Experts u mapamerpuuecku 3dexTuBHas
afanTtanus MoJeIleH.

JooOyueHne u npuMeHeHre OOJbIINX S3bIKOBBIX MOJENEH:
Hugging Face u Mmetoas1 LoRA.

4 PekomeHgaTenbHbIe CHCTEMBI BBejieHre B peKOMEHIATEIbHbBIE CHCTEMBI.
5 O06paboTka 3ByKa HeiipoceTeBbie Mogen 00pabOTKH 3BYKa U PEUH.
6 I'eneparuBHBIC MOIETH U Tpad)OBBIC Vision Transformer, cocTs3arenbHbIe TeHEPATUBHBIC CETH H
HEHPOHHBIE CETH BapUaIIOHHBIE aBTOYHKOJIEPHI;
TeHEPaTUBHOE MOJICIINPOBAHNE.
I'padoBrie Heitponnsie cetr, PyTorch Geometric.
7 MynbTUMOJANbHBIE U TPUKIAAHbIE Moie | Mynetumonansaele  Mmomenu: CLIP u  coBpemeHHBIe

ri1y0OKOTro 00y4eHust

MOJIXOJIbI K aHAJIN3Y BU3YaIbHBIX JTAHHBIX.
Hubdysnonnsile MoOAeNTM W TPUKIAAHBIE  CIEHAPHU
rIyOOKoro O00ydYeHHUs; MPakTUKyM 1o nuddy3noHHOMY
MOJIEITUPOBAHUIO.

WuTerparyst MpUKIaIHBIX MOJICICH NIYyOOKOro 00YUCHUSI.
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VYHuBepcUTET  pacrojaraeT IOJHBIM  HA0OpOM  JIMIEH3HMOHHOTO M CBOOOJHO
pPacHpoCTpaHsIeMOro IMPOrPaMMHOTO O0ECHeYeHHs, BKJIIOYas TPOAYKTHl OTEYECTBEHHOTO
IIPOU3BOACTBA.

Kaxaplii cTyJeHT B Te4eHHE BCEro Inepuojga OOydYeHHs MOJIydaeT WHAWBUAYaTbHBINA
HEOTPAaHWYEHHBIH  JOCTYH K  DJEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIIa K pecypcaM 3 Jr000i TOUKH, TJIe eCTh NOJKIIOUeHHe K ceTu VHTepHer,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TaK U 3a €T0 IPEICIIaMH.

CrynentaMm o0ecriedeH yJaJIeHHBIH JOCTYNl K COBPEMEHHBIM MpOo(ecCHOHATBHBIM 0azaM
JAHHBIX U MH(POPMAIIMOHHBIM CIIPABOYHBIM CHCTEMaM.

OcHnognas numepamypa:

1. Huxonenko C., Kagypun A., Apxanrensckas E. ['mybokoe oOyuenue. — M3naTenbckuit
nom Iutep, 2020 https://znanium.ru/catalog/document?id=378630.

2. Hlonne @pancya "['mybokoe obydenue Ha Python" - Ilpaktmueckoe mocobue, 2023
https://znanium.ru/catalog/document?id=437162.

Jlonoanumenvhas numepamypa:

1. T'yndennoy 4., benmxuo U., Kypsumnes A. I'93 I'my6okoe oOydenue / miep. ¢ anr. A. A.
CnunkuHa. — 2-¢ u3a., ucnp. — M.: JIMK Ilpecc, 2018. — 652 c.: u. un. — ISBN 978-5-97060-618-
6.

6. MartepuajbHO-TeXHHYECKOe o0ecredeHne

YHUBEpCUTET pacrojaraerT MaTepualibHO-TEXHUYECKOW 0a30l, COOTBETCTBYIOIICH
JEMCTBYIOIMM MTPOTUBOIIOKAPHBIM IPaBUIaM U HOPMaM M 00ecrieunBaroleil MpoBeieHue Beex
BUJIOB JIUCUMIUIMHAPHOW W MEXIUCUUIUIMHAPHON TOATOTOBKM, MPAKTHYECKOW W Hay4dHO-
UCCIIEI0BATEIbCKON PaboT 00ydaromuxcs, NpeayCMOTPEHHBIX YU€OHBIM IIJIaHOM.

[TomenieHus1, KOTOpBIE MPEACTABISAIOT COO0M yueOHbIE ayAUTOPUH JUIsl IPOBEACHUSI 3aHATUI
JEeKIIMOHHOTO THUMA, 3aHATUH CEeMMHAapCKOro (IpakTUYeCKOro) THIA, TPYNIOBBIX U
VMHAUBUAYaAJIbHBIX KOHCYJIbTAlIMN, TEKYIIIETO KOHTPOJISI U MPOMEKYTOUHON aTTECTalllH, a TaKkKe
MOMEIIEHUS Il CAMOCTOATENbHOM paboThl U MOMEIIEHUS Ui XpaHEHUs U PO(PUIaKTHUECKOTO
obcimyxuBaHusl yueOHOTO 000pynoBaHus. [TomMereHns: yKOMIUIEKTOBaHbI CIICIUAT3UPOBAHHON
MeOenbl0 U TEXHUYECKHMMHU CPEICTBAMHM OOyUYEHHMsI, CIyXKAIlUMH JUis MpeACTaBIeHUs yueOHOH
uH(popMalu 00JbIION ayIUTOPUH.

N3yueHue qUCUUIUIMHBI (MOAYINsA) o0ecrieunBaeTcs B y4eOHBIX ayIUTOPHUSIX, OCHAILIEHHBIX:

—CTOJIaMH U CTYJIbSIMH;

— KOMIIBIOTEPHOMN TEXHUKOW;

— MEXaHUYECKUMHU KaJIbKYJIATOPAMU;

— CIeLMAIM3UPOBAHHBIM 000PYAOBaHUEM, BKJIIOUasl JEMOHCTPALIMOHHOE 000pyI0BaHHUE.

[TomerieHus 4711 CaMOCTOSATENIBHOM paboThl 00yJaroIuXcs, B TOM YUCIIE IPUCTIOCOOTICHHBIE
JUISL MCTIONBb30BaHMs MHBAJIUIAMH M JIMLIAMU C OTPAaHMYEHHBIMU BO3MOXXHOCTSMH 3J0POBBS,
OCHAILIEHbI KOMIIBIOTEPHON TEXHUKOM C BO3MOXKHOCTBIO MOAKIIOYEHHS K ceTu «MHTepHeT» M
o0ecriedeHHEeM  JIOCTyMa B  JJEKTPOHHYIO  HMH(OPMAalMOHHO-00pa30BaTEeNIbHYI0  Cpeay
YHuBepcurera.

OOyyarommMcsi TpeNoCTaBIAETCs JOCTYN (B TOM 4YHCIE YJAlIeHHBIN) K pecypcam
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YHClie AJIEKTPOHHBIM OHOIMOTEYHBIM CHUCTEMaM, COBPEMEHHBIM Mpo¢ecCHOHAIbHBIM 0Oa3zam
JTAHHBIX 1 UH(OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM):
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https://znanium.ru/catalog/document?id=378630
https://znanium.ru/catalog/document?id=437162

Ne HaumenoBaHue nopraJja Ccblika
(M3gaHus, Kypca, A0KyMeHTa)

1. Hayunas snextponnas 6ubnuoreka elibrary.ru https://elibrary.ru/defaultx.asp
oubimoTexa

2. Bbasza mauneix s | T-cnenuanucros https://habr.com

3. | basa nannbix ScienceDirect https://www.sciencedirect.com

4. | OdunuanbHelii calT MUHHCTEPCTBA HAYKU U https://minobrnauki.gov.ru/
BBICIIIEro oOpa3oBanus Poccutickoit denepariu

5. | ®enepanbubii mopran «Poccuiickoe odopazosanue” | https://www.edu.ru/

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

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

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

[lepeuenr WMHDOPMAINMOHHBIX TEXHOJOTHH, WCIOIB3YEMBIX TIPH  OCYIIECTBICHHH
00pa30BaTeNbHOTO MpoIiecca Mo JUCIUILIMHE (MOAYII0), B TOM YHCIIE KOMIUIEKT JTUIIEH3NOHHOTO
MPOrPaMMHOTO  OOCCIICYeHHS, COBPEMEHHBIE TpPO(ecCHOHANbHBIC 0a3bl  JaHHBIX U
MH(OPMaIIMOHHBIE CIIPABOYHBIE CHUCTEMBI:

HaumenoBanmne 110 IIpoussoacreo JInuen3nonnoe / cB060IHO

pacnpocTpaHsiemMoe

OnepanmoHHbIe CUCTEMBbI:
Microsoft Imagine (Windows Client, | 3apy6exHoe JMLIEH3HOHHOE
Server)
Bpay3sepbI:
Sunekc.Bpaysep OTEUECTBCHHOE CBOOOJIHO pacrpocTpaHsieMoe
Google Chrome 3apyOekHOe CcBOOOIHO pacIpocTpaHsieMoe
OducHble NPUITOKEHUSI:
Microsoft Imagine (Visio, OneNote) | 3apyOexHoe JIMLICH3UOHHOE
TeXstudio 3apyOekHOe CcBOOOIHO pacIpocTpaHsieMoe
Adobe Acrobat Reader 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe

HpOFpaMMHOC odecrneuyenue IJIS IJTAHUPOBAHUS U YI€TAa BPEMCHU:

Toggle app | 3apy6exnoe | cBOGOIHO pacpocTpanseMoe
CucreMbl ynpapJieHHsI TPOEKTAMM:

Microsoft Imagine (Project) | sapyGeskHoe | nuuensnonHOE

Cucremsbl ynipapjeHusi 0a3aMH J1aHHbIX:

Microsoft Imagine (SQL Server) | sapyGesxHoe | muuensmonHoe

Cucrembl pe3epBHoro konuposanms (backup):

Acronis Backup Advanced for 3apybesxHOe JIMIICH3UOHHOE

HyperV

CnpaBo4YHO-NIPaBOBbIE CHCTEMBI:

Koncynsranrllitoc: cripaBo4HO- OTEYECTBEHHOE JIMLEH3UOHHOE

paBoOBasi CUCTEMa

Cpencrpa aHTMBMPYCHOM 3aILMTHI:

Kaspersky Endpoint Security s OTEYECTBEHHOE JIMLIEH3UOHHOE

ousneca Cranmaptabiii Russian

Edition

Cpensl pazpadoTku:

Visual Studio Code 3apy0exHOe CcBOOOJTHO 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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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. Meroan4iecKkue  OlleHOYHbIe MATEPHAJIbI
MeToan4yeckne yKkazaHus JJ1s1 00yYAIOIMXCS M0 OCBOEHHUIO TUCIHUILUIMHBI (MO1YJIA)

B mpouecce uzyuenust nucuuiuinabl (Moayns) «[mybokoe oOyuenue (Deep Learning)» B
paMKax TEKyLIero KOHTPOJIS YCIIEBAeMOCTH HMCIIONB3YIOTCSl TaKHe BUABI y4eOHOH paboThI, Kak
JICKOMH, CCMUHApPhI, JOMAIIHUEC 3aJaHus, TCCTbI, TBOPUCCKOC 3a1dHUC, a TAKIKC PA3JIMYHBIC BHUJIbL
CaMOCTOATENIFHONH PabOThl O0ydYaromMXCs MO 3aJaHUI0 TIPENojaBaTels, HalpaBlCHHbIE Ha
pPasBUTHUC HaBBIKOB HpO(bCCCI/IOHaJ'IBHOI\/JI JICKCUKH, 3aKpCILUICHUC MPAKTUYCCKUX
npodeccCHOHaIbHBIX KOMIIETCHIINH, OOIIPEHHE HHUIHATHB.

Jlexyus — cHUCTEMAaTHYeCKOe, IOCIEIOBATEIbHOE, MOHOJOTHUECKOE  H3JI0KEHHUE
nperno/iaBaTesieM yueOHOT0 MaTepuaia, Kak IMpaBuiio, TCOPETUYECKOTO XapaKTepa.

B mpormecce neknmii peKOMEHIYETCS BECTH KOHCHEKT JIEKIUH: KPAaTKO M CXEMaTHYHO
(UKCUPOBATh OCHOBHBIC HWJICH, BBIBOJBI W OOOOIICHHUS JICKIIMU; BBLICISTH BAXKHBIC MBICIIH,
KJIIOYEBBIE CJIOBa W TepMUHBL. HeoO0XO0IMMO OTMETHUTH BONPOCHI WMJIM MaTEpUaNbl, KOTOpBIC
BBI3BIBAIOT 3aTPYIHCHHS, U MOMBITATECS HAWTH OTBETHI B PEKOMEHI0BaHHOU JiuTepatype. Eciu
pa3o0parbcsi B Marepuaie HE yHaercs, cieayeT chopMyIHpoBaTh BOINPOC U 3adaTh €ro
IPEMo/IaBaTes0 Ha KOHCYJIbTAI[MH WM BO BpEMsI CEMUHAPCKOTO (IIPAaKTUYECKOT0) 3aHATHSL.

Cemunap — 310 (hopma y4eOHOM NEeATeNTbHOCTH, MPOBOAMMAs B yUeOHOM 3aBEJICHHUH IO
PYKOBOACTBOM TMpEMoJaBaTeNs, TIA€ CTYACHTbl AaKTUBHO YyYacCTBYIOT B OOCYXKIEHUSX,
MPAKTUYECKUX 3aJJaHUsIX U APYrux (popmax B3auMOACHCTBHUS.

Jlns ycrenrHoi moAroTOBKA K CEMUHApPY PEKOMEHAYETCS 3apaHee 03HAKOMUTHCS C TeMOM
3aHATHA WU OCHOBHBIMHU MaTCpUalaMH, 4TO0Bl MMETHh BO3MOKHOCTH AKTHBHO y4aCTBOBAaTh B
oOcyxaeHuu. Takxe MOJIE3HO MOATOTOBUTH BOIPOCHI U HUJIEU JUIsl OOCYKIEHHS, YTO TMOMOKET
r1y0Ke OHATh MaTepUal U MPOJIEMOHCTPUPOBATH 3aUHTEPECOBAHHOCTb.

Homawmnee 3a0anue — HaboOp 3a/1a4 O TEMaM HeJIENH.

[lpu pabore Hax JOMAIIHUMH 33JaHUSMH BaXHO BHUMATEIbHO O3HAKOMHUTBCS C
TpeOOBaHUSAMHU U CPOKaMHU BBINIOJHEHMs. PexomeHayeTcs pa30uBaTh 3a7aHus Ha dTarbl, YTOOBI
n30eKaTh MEPerpy3Kd W JIydille yCBOUTH Marepuai. lcroib30BaTh pa3iUYHbIE HCTOYHUKH
uH(pOpMaLKK, BKIIIOYasi yueOHUKH U OHJIaWH-PECypChl, Ui 0osee IiTy00oKOro MOHUMAHUS TEMBI.

Teopueckoe 3adanue — 310 (popma yueOHOU 1eATEeIbHOCTH, TA€ CTYAEHTbl CAMOCTOSATEIHHO
pa3palbaThIBalOT OpPUTHHAIBHBIE TPOEKTHI, HMHTETPUPYS MaTeMaTHYeCKhe METOAbl U
KOMIIBIOTEPHBIE TEXHOJOTHUU JUIsl pElIeHUs HECTaHAApTHBIX 3aJad U JIEMOHCTpaluu
MHHOBALIMOHHOTO MBIILICHHUS.

Jl51s ycrienmHoro BBIOJHEHUS! TBOPUECKOTO 3a/1aHUsl PEKOMEHyeTcsl TITyO0KO HCCie10BaTh
TEMY, KCIIEPUMEHTUPOBATh C PA3IMYHBIMU MOJIXOAAMHU U JTOKYMEHTHPOBATH MPOIecC, YTOOI HE
TOJIbKO PEIINTh 3aJady, HO U MPEJCTABUTh PE3yJabTaThl B BHUAEC OTUETA WJIM IPE3CHTALNH,
MOTYEPKUBAIOIIEH KPEaTUBHOCTD U MPAKTHUECKYIO TPUMEHUMOCTb.

Tecm — ocobas ¢opma mpoBepku 3HaHUH. [IpoBOIWTCS MOCIIe OCBOCHHS OIHOM WU
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HECKOJIbKUX T€M U CBHJIETEJIBCTBYET O KaueCTBE MOHMMAHUS OCHOBHBIX MOHITHHA H3y4aeMOro
Marepuana. TecToBble 3aaHUsl COCTaBJIEHBI K KJIIOUEBBIM IMOHSATHUSM, OCHOBHBIM pa3ieiiam,
BaXHBIM TEPMUHOJIOTMUYECKUM KaTErOPUSM U3y4aeMOU TUCHUTUIMHBI (MOIYJIIS).

st MOArOTOBKU K T€CTy HEOOXOAMMO 3HATh TEPMUHOJOTUYECKHUM anmapar JTUCHUILTAHBI
(MOmyJIs1), TOHUMATh CMBICIT HAYYHBIX KATETOPUN U YMETh UX UCIOJIb30BaTh B PO eCcCHOHaTbHON
nekcuke. BnajeHue mOHATUHWHBIM anmapaToM, BKIIOUEHHBIM B TECTOBBIE 3aJIaHUSI, MO3BOJISIET
IpernojaBaTeNto  ObICTPO  MPOBEPUTH  YpPOBEHb  MOHMMAHUA  CTYJEHTAMU  BaXKHBIX
METO/I0JIOTUYECKUX KaTerOpHil.

bonycnvie b6annvl — 3TO OLIEHKH, KOTOpPBIE CTYAECHTHl MOTYT MOJYYHUTh 32 BBIIIOJHEHHE
JOITIOJIHUTCIIbHBIX SaﬂaHHﬁ.

®opmar OOHYCHBIX Oa/UIOB I03BOJIAET CTYNEHTaM YIYYIUIUTh OOLIYI0 OLEHKY IO
JUCHUTUTMHE (MOYJII0) M CTUMYJIHUPYET YIayOJIeHHOE U3yYeHHEe MaTepHaa.

Camocmosmenvras paboma — padoTa CTYIECHTOB, HaIpaBJICHHAas Ha YIIyOJICHHOE
W3YYCHUE OT/ICITBHBIX TEM U BOIPOCOB YUCOHOH AUCIMILTUHBI (MOTYJIs).

B nporiecce camocTosiTensHOM paboThI CTYIEHTHI B3aUMO/ICUCTBYIOT C PEKOMEHI0BAHHBIMH
MaTepuajiaMH P MUHUMAJIBLHOM yYaCTHU MPENoaaBaTesis. 3aauu CTyIeHTa BKIIOYAI0T padoTy
C KOHCIIEKTaMH JieKIui (00paboTka TeKcTa), IOBTOPHOE N3YUCHHE YUEOHBIX MAaTEPHAIIOB TUIAHOB
U TE3UCOB OTBETOB, U3YUCHHUE JIOTIOJHUTEILHBIX TEM, BHIIIOJTHCHHE YU4eOHO-UCCIICIOBATEIIbCKIX
3alaHUM U Ipyroe.

Cucrema OLlCHUBAHUSA PE3YyJbTATOB oﬁyqe}mﬂ o JMCIMIIJINHE (MO}IyJ’[lO)

Kpurtepun nosrydyeHusi ypoBHsl M1 OLeHHBAHHS C(POPMHPOBAHHOCTH KOMIMETEHIHI M0
aucuumianue (MmoayJwo) «I'mydokoe odoyuenune (Deep Learning)»

OneHuBaHue ypOBHS Y4YEOHBIX JOCTHKEHHH 0Oydarolmuxcs MO AUCHUIUIMHE (MOIYJIIIO)
OCYIIECTBIISICTCS B BUC TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH M ITPOMEKYTOYHOH aTTeCTaIUH.

IIpomexyTouHasi aTTrecTalusi MO AUCHUIUIMHE (MOIYJIO) OCYIIECTBIsIETcS B Qopme
9K3aMeHd, TIPU 3TOM TIPOBOJIUTCS OIIEHKA KOMITETEHITHH, C(HOPMHUPOBAHHBIX 10 JUCIIUATLIIHE.

I[J'IH OLCHUBAHUA TCKYHICI'O KOHTPOJISI YCIICBACMOCTU U HpOMCH(YTOqHOﬁ aTTeCTalun
HCIIOJIB3YCTCA I[GC?ITI/I63J'IJ'II)HEI$I Kajla OLUCHHMBAaHHUA, KOTOpasd COOTHOCUTCA C TpaHHHHOHHOﬁ
MATHOAIUIBHOM IIKAJI0M CJICAYIOIUM 06pa30M, €CJIM UHOC HC YKa3aHO B cnnna6yce JUCHUIIIIMHBI.

Jecatudamnbnas IlsarubamibHas OO0mas xapakTepHCTHKA pe3yJIbTaTa 00y4eHus! 1o
OIICHKA OLICHKA AUCHHILIAHE (MOLYJIIO)
10 OT1imyHO CTyIeHT MOJHOCTHIO BIIAJCET 3HAHUSMU, H3JI0KEHHBIMHU B
9 OTIUYHO paboueil mporpamMme, ¥ TTTyOOKO OCMBICISET AMCLUILIHHY
8 OTIN9HO (Momyib). On CaMOCTOSITETILHO u JIOTHYECKU

MOCJICZIOBATEILHO OTBEUAET HA BCE BOIMPOCHI, AKIECHTHPYS
BHAMaHHE Ha Hamboiee BaXHOM. YMeeT aHaJM3UpOBaTh,
CpaBHUBATb, KJIACCU(UIIMPOBATD, 000011aTh,
KOHKPETH3UPOBaTh U  CHUCTEMAaTU3UPOBaTh  M3yUYCHHBIN
MaTepuaj, BBIJICISS KIHOYEBbIE MOMEHTBI W YCTaHABJIMBAs
MIPUYUHHO-CIICJICTBEHHBIE  CBiA3U. Yerko  dopmymupyeT
OTBETHI, YBEPEHHO WHTEPIPETUPYET PE3YJIbTAThI aHAIH30B H
JIPYTUX HCCIICIOBAHMM, a TaKXKe PELIacT CIIOKHBIC 3ajadu.
CTymeHT XOpOoIIO 3HAaKOM C METOJIaMHU UCCIIEJOBaHus,
HEOOXOUMBIMU JIJISl TIPAKTUYECKON JEATEIbHOCTH, U YMEET
CBSI3BIBATh TEOPETHUUECKUE ACTIEKThI AMCLIUIUTHHBI (MOAYJIS) C
MPaKTUYECKUMH 33[a4aMHu.

7 Xoporo CrynenT obnamgaer 3HAHUSAMU MPEAMETa TOYTH B TOJTHOM
6 Xopomo o0BemMe paboueii MporpaMMbl U CAMOCTOSATEIBHO, JIOTHYECKH
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JlecaTubanabHasn
OlleHKA

IIaTudanibHan
OLICHKA

OO0mas xapakTepHCTHKA pe3yJIbTaTa 00y4eHus! 1o
JUCIUIINHE (MOXYJII0)

MOCJIeIOBATENILHO U BCECTOPOHHE OTBEYAET Ha BCE BOTPOCHI,
aKIEHTUPYS] BHIMaHUE Ha HanOoJee 3HAYMMBIX MOMEHTAX.
OH yMeeT aHAIM3UPOBATh, CPABHUBATH, KIIACCUDUITUPOBATH,
000011aTh, KOHKPETHU3UPOBATh M  CHCTEMAaTH3MPOBATH
W3YYCHHBIH MaTepHai, BBIACTSS ero KIOYeBhIe acleKThl U
yCTaHABIMBAs MIPUYUHHO-CJIC/ICTBCHHBIC CBSI3H.
®dopMyIMpyeT CBOM OTBETHI, YBEPEHHO WHTEPIPETUPYET
pe3yibTaThl AHAM30B W JAPYIMX HCCICOBAaHUM, a TaKKe
pelIaeT CIIOKHBIC CUTYAIMOHHBIC 3aaun. CTYJEHT XOpOIIo
3HAKOM C METOAAaMH HCCJICIOBaHUS, HEOOXOMUMBIMU IS
MPAKTUYECKOW  JICATENIbHOCTH, W  YMEET  CBS3bIBATh
TEOPETUYECKUE AaCHeKThl MpeaMeTra C MPAKTHYCCKUMU
3aJauami.

YJIOBJ'IGTBOPI/ITCHI)HO

Y 10BIETBOPUTENBHO

CryneHt obnamaer 0a30BBIMH 3HAHUSIMH 1O JUCIHIUIMHE
(Monysro), HO WCTIBITHIBAET TPYAHOCTH npu
CaMOCTOSITEIBHBIX ~ OTBETaX W  HCIOJB3YeT HETOYHEIE
¢dbopmynupoBkUd. B xo7e OTBETOB OH JOMycKaeT OMIMOKH,
Kacaroluecst CyTd BonpocoB. CTyaeHT crmocoOeH peraTh
TOJNBKO Camble TPOCTBIE 3aJa4d W  BIAJCET JIUIIb
MHUHUMAaJbHBIM HA0OPOM METOJ/IOB UCCIICIOBAHUS.

He cman

N

He cman

He cman

CryneHT He OBIajeN 00s3aTeIbHBIM MUHIMYMOM 3HAHHA 110

NpeaMETY U HE MOXKET OTBETUTH Ha BOIPOCHI, JaXKe €CIU
MpernoAaBaTelh  3a7aeT JOIMOJHUTENbHbIE  HaBOISIINE
BOITPOCEHL.

Jucnunnuna (Moaynb) «I'my6okoe odyuenue (Deep Learning)» orieHHUBaeTCs Caeayonum
00pa3oMm, ecii HHOE HE YKa3aHO B CHITa0yce TUCITUTUINHEI:

AKTHBHOCTD Bec |KoauuecTBO Onucanue

Homamnnue 3amanus | 40% 10 HaGop 3azma4 mo reMam HeJenu

TBopueckoe 3amanue | 30% 2 3ananue, HalpaBJIeHHOE Ha HCIIOJIb30BaHUE
cyuiectBytomnx M -peuiennii

TecTol 10% 5 [MuceMenHas paboTta ¢ HAOOPOM 3a/1a4, KOTOPBIE HYKHO
PELIUTh 332 OTPAHUYCHHOE BPEMS

DK3aMeH 20% 1 [TucemeHHast niu ycTHas paboTa HaJl 3aJJaHIEM,
HaMpaBJICHHBIM Ha MPOBEPKY MOJYYCHHBIX 3HAHUH U
HAaBBIKOB I10 TUCIUILTHHE (MOYJIIIO)

B pamkax u3yueHus: AUCUUIUIMHBI (MOIYJIs1) BOBMOXKHO MOJydeHUuEe OOHYCHBIX OalljIoB.

®opmyJia pacyéTa UTOr0OBOI OLIEHKH MO JucHUIInHe (Moay.i0) «I'1ydokoe o0yuenune
(Deep Learning)»: «0,4 x cpennee 3a gomamiaue 3amanus + 0,3 X cpenHee 3a TBOPUECKHE
3amanus + 0,1 x cpegnee 3a Tectsl + 0,2 X IK3aMeH».

Texkymmii KOHTPOJIb yCIIeBAeMOCTH 00y4aOIIUXCS MO0 JUCHUILIHHE (MOAYJII0)

IIpumepHbIe JOMaNIHUE 3aIaHUS

JomamHee 3aganue 1.

3aganue 1. OnuimmMTe OCHOBHbIE KOMIIOHEHTHI HEHPOHHOM CeTH (BXOJIHOM CIIOM, CKpPBITHIE CIIOH,
BBIXOJTHOH cJ10M) 1 X pyHKIMU. [IpuBeIuTe NpUMeEpH! pa3InYHbIX APXUTEKTYP HEUPOHHBIX ceTei
1 00CyIuTe, B KAKUX CIy4asiX OHU MOTYT ObITh IPUMEHEHBI.
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3ananmue 2. Mcnonp3ys 6ubamoreky TensorFlow umu PyTorch, co3naiite mpocTyro HEMpOHHYIO
ceTb Ui Kiaccupukanuu Habopa naHHbIX (Hampumep, MNIST wnum Iris). Onumure marwy,
KOTOPBIC BBI IPEANPHHSIN, U PE3YJIbTAaThl, KOTOPHIE BBl MOTYYHIIH.

3ananme 3. [IpoBeaure oOyueHre HEHPOHHOM CETH HAa HEOOIBIIOM Ha0Ope NaHHBIX (HAIIpUMeED,
Ha0Op JaHHBIX O IIBETaX) M MpoTecTUpyiTe e€ 3¢deKkTHBHOCTD. [Ipoananu3upyiite pe3ynbTarsl,
BKJTI0Yasi TOUHOCTh U BO3MOXKHBIE OIINOKH.

Jlomainee 3aganue 2.

3aganue 1. PeanusyiiTe mpoctyro cBepTouHyr0 HelipoHHyio ceTh (CNN) s knaccudukanuu
n3o0pakennii w3 Habopa maHHbIX CIFAR-10. Onumure apXWTEKTypy CE€TH M TIPOBEIUTE
oOyuenue. [IpoaHanusupyiite pe3ynbTaTbl, BKIIOYas TOYHOCTh MOJEIHM HAa TECTOBOM Habope
JAHHBIX.
3aganme 2. Vccnenyiite pa3nu4Hble METOIBI IPEIBAPUTENBHON 00pabOTKH H300paKeHUun
(Hampumep, H3MEHEHHE pa3Mmepa, HOpMaiu3alus, ayrMeHTalus) W WX BIUSHUE Ha
POM3BOIUTENFHOCTh HEHpOHHOM ceTu. Co3aaiiTe HEOONBIION MPOEKT, B KOTOPOM BBl CPABHUTE
pe3yNbTaThl KiacCU(PUKALUY U300paKEHU IO U TIOCTIe TPUMEHEHUS 3TUX METO/IOB.
3aganue 3. Peamu3syiite mOpoCTy0O MOJENb I CErMCHTAMH W300pakeHUM, HaIpuMep,
ucnonszyst U-Net. Boibepure Habop naHHBIX (Hampumep, HAOOp NaHHBIX Ji CErMEHTalUuu
JIOPO’KHBIX 3HAKOB) ¥ 00yuuTe MoJieNb. OLIEHUTE KaYeCTBO CETMEHTAIIMH U IIPEJCTaBbTE MPUMEPbI
pE3yIbTaTOB.

Jomamnee 3axanue 3.
3aganue 1. Peanu3syiite monenp Ansg Kiaccu(PHUKAIMU TEKCTOB, UCHOIB3YS HEHPOHHYIO CETh
(manpumep, LSTM unu GRU) Ha Ha®ope naHHbIX, TakoMm kKak IMDB 1151 aHanu3a TOHanbHOCTH.
Onummre apXUTEKTypy Balleid MOJENH, MPOoBeauTe OOydYeHHe M OLEHUTE €€ TOYHOCTh Ha
TECTOBOM Habope.
3aganue 2. Vccnenyiite MeToabl BEKTOpU3alluu TeKcTa, Takue kak Bag of Words, TF-IDF u Word
Embeddings (manpumep, Word2Vec mmum GloVe). Peammsyiite mpocTyro Mojaenb, KOTOpas
UCIONIB3YET OAMH U3 3TUX METO/OB IJIs KIaCCU(UKAIIUU TEKCTOB, U CPABHUTE PE3yIbTATHI.
3aganue 3. CospgaiiTe mpocTyro Mojeib A T'€HEpaluu TEKCTa, MCIONb3ysd PEKyppEeHTHbIE
Heiiponnsie cetd (RNN). Beibepute HeO0bII0I TEKCTOBBIN KOPITyC (HampuMep, Mpou3BeIeHNe
JUTEpaTyphl) U 00yUUTe MOJEIBb Ha ero ocHoBe. CreHepupynTe TEKCT U OLEHUTE €ro KauecTBo.

Jlomamnee 3aganue 4.

3aganue 1. Peanmusyiite Bapuanumonnyto aBTodHkonep (VAE) nns reHepaluu 3BYKOBBIX
curHasioB. BeiOepure HabOp AAHHBIX, HaMpUMep, 3BYKH NPHUPOJAbI WM MY3bIKaJbHbIE HOTHI.
OOyunute MOJAETb W CreHEpUPYHTE HOBBIE 3BYKOBBIE 00pasmpl. OleHUTEe KadyecTBO
CT€HEPUPOBAHHBIX 3BYKOB.

3aganue 2. l3yunte MeTonapl mnpeaBapuUTENbHOW 00pabOTKM ayauogaiioB, Takue Kak
npeoOpazoBanne Oypbe U Men-uyacToTHOE KernctpanbHoe npenactaBienue (MFCC). Peanusyiite
IPOCTYI0 HEWpPOHHYIO CeTh i1 KiaccupUKAlUKM 3BYKOB (HampuMep, pacrno3HaBaHUE
MY3bIKaJIbHBIX HHCTPYMEHTOB) U MIPOAHAIM3UPYITE BIMSHUE PA3IUUYHBIX METOJIOB 0OpabOTKH Ha
TOYHOCTb MOJIEJIH.

3apnanme 3. Co3paiite Mozenb pekyppeHTHoil HelponHoi cetu (RNN) nns renepanuu
My3bIKaJIbHBIX TocaenoBatenbHocTeil. Mcenonpiyiite MIDI-¢daiinel B kauecTBe 0Oyuaromiero
Habopa gaHHbIX. OOyuuTE MO/IETH M CTEHEPUPYITE HOBYIO MY3bIKAJIbHYIO KOMITO3UIIHIO. OLileHUTe
€€ Ka4eCTBO U OPUTMHAJIBbHOCTb.

IIpumepHoe onncanue U TPeOOBAHUSI K TBOPYECKOMY 3aaHUI0

Onucanue 3aganus 1.
JlaHHBI BapWaHT MpEAINoJiaraeT y4acTue B OOJBIIIOM MEPOMPHITHH, OPTaHHM30BAHHOM
COBMECTHO C KypcOM "HCKYCCTBEHHBIN HHTEIIEKT" B OakajlaBpraTe U KOMaH/ 101 BOBJIeUCHUs. Bl
Oynere corpynHuyarh ¢ digital-XyqoKHUKaMU U CO3[aBaTh MPOEKT IMOJ WX HACTAaBHUYECTBOM B
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pamkax Data-Art (3TO HampaBIeHHE B COBPEMEHHOM HCKYCCTBE, B paMKaX KOTOPOTO XYI0KHUKH
paborator ¢ big data).

B pamkax 3amaHusi OyleT HECKOJBKO OHJIAHH MacTep-KJIacCcoB, a TaKke | OYHOE MEepOINpHsTHE
(Data-Art Weekend), o pe3ynpTataM KOTOPOIo OyJIET BBICTABJIATH UTOrOBasi OLCHKA, a TAKXKE
OyzeT BO3MOXHOCTb IOTIACTh Ha BBICTABKY padoT.

OuenuBanme:

e Pabora Oyaer mpoucxoauTh B rpymmax (3-4 uemoBeka)

e Ormenka (10 6amioB) craButcs mo pesyibraram ydactusi B Data-Art Weekend u mpu
YCIIOBHH BBIMIOJHEHHSI PA0OTHI B COOTBETCTBHH C KPUTCPUSIMH JAHHOTO MEPOTIPHUSTHSL.
Onenka OyZeT oIMHaKOBas y BCEX B TPYIIIE.

o To ecth HyXHO mpuHATH ydyacTue B Data-Art Weekend, co3nate mpousBencHue
HCKYCCTBA, U BBl oayunte 10 Oamnos

e Jlyuymme pabotbl OyayT orOupathcs mo uroram Data-Art Weekend u cMoryt mpuHsThH

y4acTHe B BBICTaBKaxX

Onucanue 3a1aHus 2.
Bama wnens - co3gate Hekoropoe mnpousBeaenue (MU-)uckycctBa (“‘MHUkcnonar”) c
nomoinbio HelipocereBbix MU -pemennii!
HUrorom Bameii padoTsl Oyaer:
e HHUkcnonar
e HeOonpmoi otuer o criocode co3manusa M kcmonara
OuenuBanmne:
e PaboTa 3acuuThIBaeTCs Ha MOJIHBIN 0amt BceM, KTo coznan MMKcnoHaT B COOTBETCTBUU C
TEXHUYECKUM 3aJaHUEM
Texnuueckoe 3aganue
Tema: Yuuepcurer 6ynymero: LY gepes 50 ner
Oos3aTeabnbie arTpudyThl Bcex MU kcnonaros:
e Haszpanue MMkcnonara (MOKHO creHepupoBaTh ¢ moMorsio M)
e lcnonb3oBaHue 2+ HEHPOCETEBBIX PEIICHUI U3 Pa3HBIX TOMEHOB (HampuMep, reHepaui
KapTUHKHU U TeHepaIus TeKCTa)
e VYKkazaHue UCIOJIb3YEeMbIX TIPHU TeHEepaIluu CEPBUCOB/MO 1IN
e Hamnume Bcex wyacreil npemioxeHHbIXx TUNOB WMHkcrnoHara B CHaHHOM 33laHUU
(Hampumep, €CTh U KapTUHKA U TEKCT)
e (CrenoBaHHe KPUTEPHSIM FeHEpaIllUU U3 TAOIUIIBI HUXKE
e (CrnenoBaHHE dTHUYECKOMY KOJEKCY

IIpuMepHbIe 3a7aHuA N0 TECTaM
Tect 1.

Bonpoc 1.

Kakoe MHHHMManbHOE YMCIO HEHPOHOB C MOPOroBOM (yHKIMEH aKTUBALMU JOCTATOYHO IS
pemerns 3agaun XOR (MOKHO COMHATH CBA3SIMHU B POU3BOJIBHOM MOPsIKE)?

Otser: 2

Bomnpoc 2.

TeliT B BRIYHCIUTENEHOM rpade peamusyeT ¢ynkmuio f(x, y) = min(x?, y - X), mpu o6paTHOM
pacrpoCTpaHEeHHH Ha TEHT MpHIUIA MPOW3BOAHAS g =2, KaKoe 3HAYCHHE TepenacTcs Tpu
00paTHOM PacIpOCTPaHEHUH MO pedpy NepBOTo aprymMeHTa, ecinu x=1, y=3?

Ortger: 4

Bomnpoc 3.

['eiit B BeuuciUTENbHOM Tpade peanusyer ¢yukuuio f(x, y) = (x+1)(y+1), npu oOpatHOM
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pacnpocTpaHEHUH Ha TEUT Mpullia MPOM3BOAHAS g =2, KaKOoe 3HAYeHHUE IMepenacTcsl Mpu
00paTHOM PacIpOCTpaHEHUH 1O pedpy NepBOTO APryMEHTa, ecnu x=1, y=3?
Otgert: 8
Bomnpoc 4.
HeiipoceTs cocTouT 13 5 MMHEWHBIX MOJyJei 0e3 cMeleHHs ¢ eIMHUYHBIMU MAaTPUI[AMH BECOB
W=1, 3a kaxapim u3 koTopsix cieayetr ReLU-aktuBanus: y = ReLU(WXxReLU(WxReLU(W xx))).
Yro MOKHO cKazaTh 0 Marpuiie Sxoou dy/dx?

@) 9TO JMaroHabHAs MaTPHIIA

b) aTo MaTpHIIa C HEOTPHUIIATEILHBIMH JIEMEHTAMU

C) 9TO Bcerja HyJieBas MaTpHLa

d) sTo KBagpaTHas MaTpHUIA
Ortser: a,b,d
Bomnpoc 5.
MBI XOTUM UCTIONIB30BaTh MOAYIb OaTu-HOpManu3aiuu torch.nn.BatchNorm 1d(N) mocie moxysns,
B pe3yJIbTaTe KOTOPOTO MoJyueHa MaTpuia (2x-MepHbIi TeH30p) pazmepa 10x20. Uemy paBHo N?
Ortger: 20

Tect 2.

Bonpoc 1.
BriOepute BepHBIE YyTBEPKACHUS:
a) test time augmentation yBenuuuBaet BpeMs Kiaccupukaiuu (B 3a1a4e Kiaccu(uKammn)
b) Mixup siBisieTCS OHUM M3 BUJIOB ayTMECHTALIMH
C) AyrMeHTanuu Jydlie He UCI0JIb30BaTh ¢ TeXHUKOH DropOut
OrtBert: a, b
Bonpoc 2.
BriOepute BepHBIE YTBEPKACHUS:
a) SnapShot-arncam0iu TpeOYIOT MEPUOJUUECKOTO COXPAHCHHS MapaMETPOB CETH IIPH
o0ydeHuu
b) 3naueHue Ha pa3HBIX HelipoHax oaHOTrO ciios FFN MomKHBI KOppEeTUpoBaTh
C) Monyne mynauHra He UMeeT 00yJYaeMbIX MapaMeTpOB
Ortger: 3, C
Bomnpoc 3.
Kaxkast yacTh CBEPTOUHOI CETH OOBIYHO camasi MeJJICHHas?
a) CBEPTKH
b) BN-monymu
c) ReLU-monymu
d) Onrtumwuzarop
Ortser: a
Bomnpoc 4.
B tpancdeprHom oOyueHuH. .
a) wucnoab3yercs Tpanchopmep
b) wucnonb3yercs yxe o0y4eHHast CETh
C) o00s3aTeIbHO MPOU3BOAMUTCS 3aMOPO3Ka CIIOEB
d) wumcmomp3yeTcs «y3Koe ropio»
Ortger: b
Bompoc S.
Ecnu onHOMEpHYIO CBEPTKY C SIIPOM JUIMHBI 3 IPUMEHUTH K BeKTOpY JUIMHBI 10 6e3 nmaauHra, To
HOJTYYUTCH. ...
a) marpuna 10x10
b) marpura 8x8
C) BekTOp AUHBI 10
d) BekTOp MTUHBI §
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e) ckamsp
Otser: d

Tect 3.

Bonpoc 1.
Kakoii Moynib oTBedaeT 3a ycTpaHeHHe JyOIUKaTOB PETHOHOB-OTBETOB B IETEKTOPE 0OBEKTOB?
a) SS
b) RPN
c) NMS
d) SPP
OrtgerT: C
Bomnpoc 2.
Perpeccuto kakoii pa3MepHOCTH (pa3MEPHOCTh OTBETA) UCIIONB3YIOT JIJIsi YTOUHEHHS TTOJIOKEHUS
U pazMepa IpsIMOYTrOJIbHOIO peruoHa’?
Ortger: 4
Bomnpoc 3.
Kakune u3 yka3aHHBIX CeTeil peau3yroT ABYXCTAIUIHBIN MMOIX0 K JETEKTUPOBAHUIO OOBEKTOB?
a) R-CNN
b) Faster-RCNN
c) YOLO
d) SSD
e) CornerNet
f) FCOS
OrtBert: a, b
Bomnpoc 4.
Yem xapakrepHa omudka focal-10ss?
a) MeHblIe mTpadyeT 3a MPaBUIbHBIC YBEPECHHBIC OTBETHI
b) pekoMeHIyIOT HCTIONB30BATh B 33a4ax ¢ qUCOATaHCOM
C) BCTpOEHA aBTOMATUYECKas perysisipu3alius
d) rapantupyet 6oiiee ObIcTpOE 00yUCHHE
Ortger: &, b
Bomnpoc S.
Kakue 13 yka3aHHbIX ceTell peann3yloT 0e3bIKOPHBIN MOIX0/] K I€TEKTUPOBAHUIO 0OBEKTOB?
a) R-CNN
b) Faster-RCNN
c) 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.

Ckobko mapameTpoB y oobekTa kiacca nn.LSTM?
a) 1 marpuna
b) 2 marpursl
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C) 2 marpuibl 1 2 BEeKTOpa
d) 4 marpuusl u 2 BekTopa
e) 4 marpuisl 1 4 BeKTOpa

OrtgerT: C
Bomnpoc 3.
B uéwm 3akmouaercs npumeHenue teacher forcing mpu od6yuenun?

a)

ucrosb3oBanue peephole connectons

b) B Momens mogarOTCS MPEABIAYIINE HCTUHHBIC TOKEHBI, @ HE CTEHEPUPOBAHHBIC MOJICIBIO
C) HUCTHUHHBIC TOKEHBI HCIIOJIb3YIOTCS TOJNBKO ISl BBIYUCIICHHS OITHOKH
d) wWCTHHHBIC TOKCHBI MOTYT HE MCIIOJIB30BAThCS IPU O0YUCHUN

Otger: b

Bomnpoc 4.

B DOxo-cetsax (Echo State Networks). ..

HE yJarcs apaMmeTpbl, KOTOPHIE COOTBETCTBYIOT PEKYPPEHTHBIM CBSI3SIM CETH

a)
b)
c)
d)

HCIIOJIB3YECTCA «Y3KOE€ I'OpJIo»
HCIIOJIB3YCTCA «ITPOKUABIBAHUC CBSI3C»
JACJIacTCA 06pe31<a I'paAuCHTOB

OtBert: a
Bompoc 5.
B kakux BEKTOpPHBIX IPECTABICHUSAX MPECTABICHUE CJIOBA (TOKEHA) HE 3aBUCUT OT TOT0, KaKue
CJIOBa €T0 OKPYKAIOT (HAIIpUMep, €CIIM Mbl JOMUIIEM TEKCT, TO IPEICTaBICHUE HE U3MEHUTCS)?

a) word2vec
b) fasttext
c) Glove
d) BERT
Ortser: 4, b, c.
3aganus AJ151 MPOMEKYTOYHOM ATTECTAIMM MO JUCHUILIHHE (MOAYJII0)
Ne 3ananue OtBeTt Kommnerenuus
n/n
1. | Kakoii anropuT™ BBIYHCISIET TPAIUEHTHI IS AJropuT™M 00paTHOTO OIIK-1
OOHOBJICHHUS BECOB CeTH? pacrpocTpaHeHus! OLINOKH
2. | Kak paccuntsiBaercst pasmep Bbixoguoro nosst | O = \frac{l - K+ 2P}{S} + 1 OIIK-1
[IPU3HAKOB B CBEPTKE?
3. | Kakoii ontumMuzarop agantupyer mar AJanTUBHBI MOMEHT OIIK-1
00yuYeHHUs] HA OCHOBE MOMEHTOB?
4. | Kakas omepanus JeKUT B OCHOBE CBEPTOUHBIX Omnepanus CBEpTKH [K-3
HEUPOHHBIX ceTen?
5. | Kak paccuutsiBaeTCsi IEPBbI MOMEHT m_t =\beta_ 1 m_{t-1} + (1- IK-3
HWHEPITNH B aIalITHBHOM ONTHMHU3aTOpe? \beta_1)g_t
6. | Kakas Mozenb onpenensieT MecTONnoIOKEHHE JHerexTop 0OBEKTOB [K-3
00BEKTOB Ha N300paKEHNH?
7. | Kak ¢popmanusyercs npuHINI P(\hat{Y}=1 OIIK-1
nemorpaduyeckoro napurera B 3tuke MIN?
8. | Kakas apXxuTeKTypa HCIOJIb3yeT MEXaHu3M ApxuTekTypa Tpanchopmep OIIK-1
BHUMAaHUS 7151 00paboTKH
MOCJIEIOBATEILHOCTEH ?
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9. | Kak HasbiBaeTcs mporecc pa30OMBKY TEKCTa Ha Toxenuszanus [K-3
€IMHULIbI U1 MoAeIun?

10. | Kakoii meTo 1o3BoJseT 3P PEKTUBHO [Tapamerpuuecku IK-3
n000y4aTh OONbIINE S3BIKOBBIE MOJACITH? s deKTHBHAS aganTalys

11. | Kakas cuctema npejaraet PexomenaarensHas cuctema [K-3
[IEPCOHANIN3UPOBAHHbIM KOHTEHT
10JIb30BATEII0?

12. | Kakast Mosienb 0OpabaThIBacT PexyppenTHas Heifponnas IK-3
MOCJIEeI0BAaTEILHOCTH 3BYKa U peyn? ceThb

13. | Kakast ceTh COCTOUT M3 T€HEpaTOpa U CocrszatenbHas OIIK-1
JTUCKpUMHHATOpA? reHepaTUBHas CeTh

14. | Kakast MoJiesib KOJUPYET NaHHBIE B CKPHITOE Bapuanuonnsiit OIIK-1
BEPOSITHOCTHOE IIPOCTPAHCTBO? ABTORHKOZCP

15. | Kakast MoJiesib TeHEepUpYeT NaHHEBIE Yepe3 Jduddysuonnast Mmoienb [K-3
MPOIIECC MOCTENIEHHOTO HIYMOTIOAaBICHHS?

16. | Kakast Moienb CBSI3BIBA€T TEKCTOBEIEC U MynsTUMOJATbHAS MOJIENb IK-3
BU3YaJIbHBIC JIAHHBIC B O0IIIEM IIPOCTPAHCTBE?

17. | Kakas cetb paboTaeTr ¢ JaHHBIMH, I'padoBas HelipoHHas ceTh OIIK-1
MpeCTaBICHHBIMH B BUuAE Tpados?

18. | Kakoli puck BO3HUKAET MPU 00YUIEHUH MOJICITU [IpenB3sTocTs MOAETH YK-6
Ha CMEIIEHHBIX JIaHHbBIX?

19. | Yro rapanTupyet 0€301MacHOCTh @ubTpanys BIBOAA YK-6
TeHEePAaTUBHOTIO KOHTEHTA JUIS TI0JIb30BaTeNe?

20. | KTo HeceT OTBETCTBEHHOCTh 3a COI[HAJIbHBIC Pa3zpaborumk cucteMbl YK-6

MOCJICACTBUA BHCAPCHUA MOILeJ'II/I?
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