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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouass mporpamma mucrurummabl (Monyiisi) «['nmybokoe oOydenme (Deep Learning)»
COCTaBJIEHA B COOTBETCTBHH C (hefepabHBIM rOCy1apCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM
BeIcIIero oOpa3oBaHus — Marucrtparypa mno HampasieHutro 02.04.01 Marematuka u
KOMITBIOTEPHBIE HayKH, po¢ b [IpukinagHoe MammmHHOe 00yd4eHue, YTBEPKACHHBINA MPHUKA30M
MuHucTepcTBa HayKu M BhIciiero oopazoanusi Poccuiickoit @enepanuu Ne 810 ot 23.08.2017
roja.

Nzyuenne mucturmmunbl (Moayns) «['mybokoe oOydenue (Deep Learning)» sBisercs
BaXXHBIM JUIS TOHHUMAaHHUS COBPEMEHHBIX METOJOB HCKYCCTBEHHOI'O HWHTEJIEKTa, KOTOpbIE
MO3BOJIAIOT peIaTh CIOXKHBIC 3a/1ayd, TaKHe Kak pacro3HaBaHWe u300pakeHui, oOpaboTka
€CTECTBEHHOT'O sI3bIKa M aBTOHOMHOE BOXxaeHHe. OcBoeHME TIIyOOKOro OOY4YEHHs OTKpPBhIBAET
BO3MOXHOCTH JIJIsl pa3pabOTKH MHHOBALIMOHHBIX MPUIOKEHUH U TEXHOJIOTUH, CIIOCOOCTBYIOIINX
TpanchopMauy Pa3TUIHBIX OTPACIIEH.

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

Hacrosmas nucuumninnaa (MOAysb) BKIIOUYEHA B YU€OHBII TUIaH MO TPOrpaMMe MOATOTOBKU
maructpatypsl mo HampasieHutro 02.04.01 MaremaTnka U KOMIBIOTEPHBIE HAayKd, MPO(HIb
[TpuxnanHoe MalmMHHOE OOy4YeHHE U BXOAUT B 00s13aTeNbHYI0 YacTh bioka 1.

Jucnuniuza (MOyIb) U3ydaeTcs Ha 2 Kypce B 3 ceMecTpe, JOCTYITHA AJISl IPOXO0XKASHUS IIPpU
YCJIOBUH YCIICIIHOTO 3aBEpIICHUS TUCHUIUIMHBI (Momyns) «Mammanoe oOydenue (Machine
Learning)».

Heap n3yyeHus: AUCHUIVIMHBI (MOAYJIfA): OCBOCHHE METOJIOB U aJITOPUTMOB IN1yOOKOTO
o0yueHus 111 pa3pabOTKH U ONTUMM3ALUN MOJEIEeH, ClIOCOOHBIX A (HEKTUBHO PEIIATh CIOKHbIE
3aJjayd B 00J1aCTH UCKYCCTBEHHOI'O MHTEIJICKTA U aHaJIM3a JaHHbIX.

3agaum M3y4yeHUus TUCHUILIMHBI (MOLYJIs1):

— OCBOMTH OCHOBHBIE MPUHIUIIBI U pa3HOOOpa3HbIE apXUTEKTYphl HEHPOHHBIX CETEH,
BKJIIOYasl X TUIIBI M1 COBPEMEHHBIE TEH/ICHLINY;
— HAY4MThCS MOA0MPATh AITOPUTMBI O0YUEHHUSI, OITUMU3UPOBATh MOJIENIU U IPUMEHSATh
METO/BI JUIsl TPEIOTBPAILIEHUS TEpeoOydeHus;
— Pa3BUTh CIOCOOHOCTh 0OpabaThIBaTh JaHHbIE, IPOBOIUTH HKCIIEPUMEHTHI U
CpaBHHUBATh pa3IMYHbIE MOAXO0/bI K 00yUEHHIO CeTell;
— NpPUOOPECTH YMEHME OLIEHHMBAaTh KAaueCTBO MOJIENIEH C MCIIOJIb30BAaHHUEM METPUK U
MHTEPIPETUPOBATH UX BHIBObI B PEAJIbHBIX MPUIIOKEHUSX;
— OBJaJeTh HaBblKaMH MporpamMMupoBanHus Ha Python, paboTsl ¢ ¢peliMBopkaMu
IITyOOKOro 00y4eHUs U OTCISKUBAHNS HOBEUIIIMX UCCIIEIOBAaHNH B 00JIACTH.
B pesyabTare 0CBOCHUS TUCHMILIMHBI (MOAYJIs1) 00y4aIOLIUIICH 10JIKEH
3HaAMmMb:
— KOHLEMIINIO HEHPOHHBIX CETEU U UX apXUTEKTYPHI;
— OCHOBHBIE AJITOPUTMbI 00y4€HHUsI (TPaIuEHTHBIN CITYCK, 00paTHOE paclpOCTpaHEHNE
OIIMOKN);
— pas3NUYHbIE THIBI HEHPOHHBIX ceTel (MOJIHOCBI3HbIE, CBEPTOUHBIE, PEKYPPEHTHBIE,
U T.J.);
— paznuyHble QpeidMBOpKH M OubmmoTeku ans riayookoro odyuenust (TensorFlow,
PyTorch, Keras u ap.);
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METO/Ibl PETyJIApU3alluu U onTUMHU3auu Moaenen (dropout, batch normalization u
ap.);

objacTd  MpUMEHEHHS TIyookoro oOydyeHuss (0OpaboTka H300pakeHUH,
€CTECTBEHHBIH SI3bIK, PEKOMECHJIAINH U JIp.);

COBPEMEHHBIC MTOIXObI M TPEH/IBI B HCCIICIOBAHUSIX TITyOOKOTO O0YUYCHHUS;
METPUKH JJIs1 OIICHKU KauyecTBa MOJIeei (accuracy, precision, recall, F1-score u ap.);
NPUHIUITB KPOCC-BATMIAIIMK U €€ TPUMEHCHHE.

ymembw:

pa3padaThiBaTh apXUTEKTYpPhl HEHPOHHBIX CETEH JIIsl peleHHsI KOHKPETHBIX 3a/1a4;
o0UpaTh U HACTPAUBATh THIIEpIIApAMETPhl MOICIICH;

MOJITOTABIIUBATh U 00pabaThIBaTh JaHHBIE JUTs 00yUeHUs MoJienel (mpeaoopaboTka,
ayrMeHTalus U JIp.);

POBOIUTH SKCIIEPUMEHTHI U CPABHUBATH PE3YJIbTAThI PA3IMYHbBIX [TOIXO/I0B,;

HHTCPHPETUPOBATH BBIBOABI MOJCIIN U BU3YAJIIM3UPOBATHL PE3YJIbTATHI.

eénaoems:

HaBBIKaMU pabOThI C OOJIBIIMMU 00bEMaMM JJAHHBIX M UX XPaHEHMUS;

HaBBIKAMHU TporpamMmupoBanusi Ha Python u wucmons3oBanust OMONMMOTEK s
r1y0OKoro oOyueHus;

HaBbIKaMU paboThI ¢ hpeiiMBOpKaMu IiTy0okoro ooyueHus (00yueHue, Banuanus u
TECTUPOBaHUE MOJIeNel);

HaBbIKAaMU caMooOpa3oBaHMsl (CIIEOUTb 3a HOBBIMH MCCJIENOBAaHUSMU U
TeHACHIUSIMH B 06nacTu deep learning).
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs
Komnerenmun, Qopmupyembie B pe3yabTaTe OCBOCHHS JUCHUIUIMHBI (MOIYJS) TpHU
MPOBEJICHUH YUCOHBIX 3aHATHI B (hOpME KOHTAKTHOW pabOTHI 00YJAFOIIUXCS C TIEAArOTHICCKUMU

paboTHUKaMU YHHUBEpCUTETA U B (DOPME CaMOCTOSATEIHHON PAOOTHI 00yUYAIOIITIXCS:

Komnerennus

Conepxanue
KOMIECTCHIINH

HNuauxkarop
KOMIIeTeHIIUH

IlepeyeHnb MJIAHNUPYEMBIX
pe3yJIbTATOB 00y4eHHs 110
AUCUUIINHE (MOIYJIIO0)

OIIK-2.

CnocobeH co31aBath U
HCCIIE0BATH HOBBIE
MaTreMaTUYeCKHEe MOJIEIHN B
€CTECTBEHHBIX HayKaXx,
COBEPIIEHCTBOBATE
pa3pabaThIBaTh KOHIICTIIIHH,
TEOPUHU U METOJIBI

OIIK-2.1.

3HaeT OCHOBHBIE MAaTCMATHUYCCKHE
MOJIEJIA ¥ METO/IbI, UCTIONIb3yeMbIe B
€CTECTBCHHBIX HayKax, BKJIIOYas
CTaTUCTHYECKOE MOJICIINPOBAHHE,
muddhepeHnranbHble YpaBHEHUS 1
YHUCIICHHBIC METO/IBI, & TAKXKE
COBPEMEHHbIE MOIXOBI K
UCCJICJIOBAHUIO U aHATN3Y JaHHBIX

OIIK-2.2.

YmMeeT pa3pabaThiBaTh U
aJanTHPOBaTh MATEMaTUIECKHE
MOJICIIH IS PEIICHUSI KOHKPETHBIX
po0JIeM B €CTECTBEHHBIX HAayKaX,
IIPOBOJUTH UX aHAJIU3 U
BEPU(PHUKAIUIO, & TAKXKE
WHTEPIIPETHPOBATH MOTyYSHHBIE
PE3YIbTAaThl B KOHTCKCTEC HAYUHBIX
HCCIeIOBaHUI

OIIK-2.3.

Nmeet npakTUYECKUNA OTIBIT
CO3JIaHHA U UCCIICTOBAHHUS
MaTeMaTHYECKNX MOJAEJIEH B paMKax
HAYYHBIX MPOEKTOB WIIH
UCCJIEI0BAaHNMN, BKIIIOYAsl yYaCTHE B
yOIMKaAUAX, KOHQEPEHIWIX WIH
KOJUT1a00pausx, rjae ObuIH
pa3zpaboTaHbI 1 anpoOHPOBAHEI
HOBBIE KOHIICTIIIUH U METOJIbI

[K-2.

Croco0eH MaTeMaTHUECKH
KOPPEKTHO CTaBUTh
eCTeCTBeHHOHay‘IHBIe n
MPUKJIaTHBIE 3a1a91

IK-2.1.

3HaeT OCHOBHBIE METOJIbI U ITOIXO0/TbI
K MaTeMaTHYECKOMY
MOJICITHPOBAHHUIO, A TAKKE
TEOPETHIECKUE OCHOBBI
€CTECTBEHHBIX M IIPHKJIAIHBIX HAYK,
HEOOXOIUMBIE ISl KOPPEKTHOH
(bopMyITHPOBKH 33124

[1K-2.2.

YMeeT aHanu3upoBarTh
MIPaKTHYECKHE CUTYAIIH U
(hopMynHpOBaTH HAa HX OCHOBE
MaTeMaTHYECKUE MOEIH, BKIIIOYas
BbIOOp aJ€KBAaTHBIX METO/IOB
peteHus U GopMyIHPOBKY YCIOBHH
3a/1a4u
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I1K-2.3.

HmeeT nmpakTUUECKU OTBIT B
pa3paboTKe U peHIeHUuH
MaTeMaTHYeCKUX 3a/1a4 B paMKax
MIPOEKTOB WJIN HAyYHBIX
HCCIIeIOBaHNH, I/i¢ ObLTH YCTICIIHO
ITOCTaBJICHBI U PEIICHBI
€CTeCTBEHHOHAYYHbIE U TIPUKIIaJHEIC
3a/1a4n
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3. TemaTu4yeckuii mjian

Ne TpynoemkocTh, akageMH4YeCKUe Yachl
n/m Ounas ¢hopma
HanmenoBanue TKY
AynuTopHasi pabora .
pasiea AHCIHILTHHb! Jexuun CeMuHapsbl CamocrosnTe (rexymuii
(Mozyst) (mpaktnyec | Konrpoun JbHAs HOHTRAIL
ycIeBaeMOoCTH)
KHe padoTa
3aHSATHA)

1 Teopernueckue 0CHOBBI 10 5 14 Jomamraue
IyO0OKOTO 00Y4YeHUS U 3a/laHms,
WHCTPYMEHTBI TecTbl
pa3paboTku

2 ApPXUTEKTYPHBI 10 5 14 Jomarmaue
rITyOOKOro 00ydeHHs 3aJlaHus,

JUIsl aHaJIn3a Tectsl,
M300pakeHU! TBopueckoe
3aJjaHne

3 Heifiponnsie monenn 10 5 14 Jomamrane
00paboTku 3a/1aHus,
€CTECTBEHHOIO S3bIKA Tectnl

4 PexoMenmarenbHbIe 4 2 13 JloMarrHaue
CHCTEMBI 3aJaHusl,

Tectnl

5 O6paboTka 3ByKa 4 3 13 Jomamrane
3aJaHusl,
Tectnl

6 I'enepaTtuBHBIE MOIETTH 11 5 14 Jomamrane
u rpadoBbie 3aJ1aHus,
HEUPOHHBIE CETH Tectbl

7 MynsTUMOJANTEHBIE U 11 5 14 JloMarraue
MPUKIIAIHBIE MOJICITH 3ajaHusl,
IyOOKOTO O0Y4YEeHHS TBopueckoe

3aJjaHne
Ik3amen 4
Hmozo: 60 30 4 96
Oovem oucuyunaunvl (Mooyns) 190
(6 ax. u.)
Oovem Oucyunaunvl (M0o0yas) 5
(6 3au. eo.)
4. CopepxxaHue JUCHUILIHHBI (MOTYJIs)
Nen/m HanMeHoBaHue pa3aesa 1M CUMILUINHBI Conep:xanue TUCHUIUTHHBI (MOYJIs1) IO TeMaM

(MomxyJin)

Teopernueckue 0CHOBBI INIyOOKOI0

00y4YeHHs1 1 HHCTPYMEHTHI Pa3paboTKH

00paTHOTO PacIPOCTPAHEHUS ONTHOKH.

HelpoceTeBbIx Mojienei B PyTorch.

Beenenue B rirybokoe o0ydeHHE: apXUTEKTYPbl HEHPOHHBIX
ceTell, perynspusalys, METOIbl ONTUMH3ALNHA U aJTOPUTM

Onepaunﬂ CBépTKI/I U HOPaKTUYCCKUEC OCHOBLI pa3pa60TI<H
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ApPXUTEKTYpBI TITYOOKOTO 00yUYCHHUS JIIIsS
aHaM3a U300paskeHUH

CBepTodHbIC HEHPOHHBIE CETH IS KOMITBIOTEPHOTO 3PCHHMS.
Meronpl  cerMeHTalMM  M300paKCHWH,  TUCTHIUIALUS
MozAellel W  TpakTWdeckas pabora ¢ 3agadaMu
KOMITBIOTEPHOTO 3PEHUSL.

MeToapl IeTeKIIUH OOBEKTOB.

Heiiponnsie Mogenu 00pabOTKH
€CTECTBCHHOTO SI3bIKa

Bektopaple  mpemcraBieHus — cioB,  Word2vec |
PEKYPPEHTHBIC HEUPOHHBIE CETH.

Toxenm3arnmst Tekcra u apxutektypa Transformer: BERT,
GPT, Mixture-of-Experts u mapamerpudecku 3¢ dekTuBHast
ajanrtamnus MOJenei.

Jooby4enre u mpuMeHeHHe OOIBIINX S3BIKOBBIX MOJIEIEH:
Hugging Face u metonsl LoRA.

PeKOMeHI[aTGHI)HI)IC CHCTCMBI

Beenenue B PCKOMCHAATCIIbHBIC CUCTECMBI.

O06paboTka 3ByKa

HeiipocereBrsie Mogenu 00paOOTKH 3ByKa U PEUH.

I'enepaTuBHBIE MOJETH U Tpad)OBBIE
HEHPOHHBIE CETH

Vision Transformer, coctsizaTebHbIe TeHEPATHBHBIC CETH U
BapUAlMOHHbIC aBTOIHKOICPHI;

reHEepaTHBHOE MO/ICITHPOBAHHE.

I'padossie Heliponnsle cetr, PyTorch Geometric.

MynbTHMOJaTbHBIE W TPUKIIATHBIE MOIEITH
IIyOOKOTO O0yYEeHHS

Mynetumonansasle  momenu: CLIP u  coBpeMeHHbIE
MOJXO/BI K aHAJHU3Y BU3YAJIbHBIX TaHHBIX.

Juddysuonnsle Moaenw W NPHUKIAIAHBIE CICHAPUU
rIyOoKoro O0OydeHus; MPakTUKyM To Iuh(y3nOHHOMY
MOJIETIUPOBAHUIO.

WnTterpanys npukiIagHbIX MOZETeH TITy00Koro 00y4yeHusl.
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VYHuBepcUTET  pacnojaraeT IOJHBIM  HA0OpPOM  JIMIEH3HMOHHOTO M CBOOOJHO
pacrpoCTpaHseMOro MPOrPpaMMHOTO OOECIEYeHHs, BKJIIOYAas MPOAYKTHl OTEYECTBEHHOTO
IIPOU3BOACTBA.

Kaxnplii CcTyqeHT B TEYEHHWE BCEro IepHoAa OOydeHHUs NOJIy4aeT HHIWBUAYaTbHBINA
HEOTPAHMUYEHHBIM  JOCTYN K  DJICKTPOHHO-OMONMOTEYHON  CcHCTEeME M 3JICKTPOHHOM
MH()OPMAIIMOHHO-00pa30BaTENFHON Cpelie YHHBEPCUTETa. OJTH CHUCTEMBl IPEIOCTABISIOT
BO3MOXKHOCTbH JIOCTYIIA K pecypcaM 3 JII000i TOYKH, TAe eCTh NOAKIYeHHe K ceTu VHTepHerT,
KaK Ha TEpPPUTOPUHU YHUBEPCUTETA, TAK U 32 €r0 MpeIesaMHy.

Crynentam o0ecriedeH yJaJIeHHBIH JOCTYIl K COBPEMEHHBIM MPO(pEeCcCHOHATBHBIM 0azaM
JAHHBIX ¥ UH()OPMAIIOHHBIM CIIPABOYHBIM CHCTEMaM.

OcHnognas numepamypa:

1. Huxonenko C., Kangypun A., Apxanrenbckas E. ['mybokoe odyuenne. — M3maTenbekmii
nom Iutep, 2020 https://znanium.ru/catalog/document?id=378630.

2. llonne ®pancya "['mybokoe obyuenue Ha Python" - Ilpaktuueckoe mocobue, 2023
https://znanium.ru/catalog/document?id=437162.

Jononnumensnan numepamypa:

1. T'yadennoy f., benmxuo U., Kypeumib A. I'93 I'myGokoe oOyuenue / miep. ¢ anr. A. A.
CrnunkuHa. — 2-¢ u3g., ucnp. — M.: JIMK IIpecc, 2018. — 652 c.: uB. mi1. — ISBN 978-5-97060-618-
6.

6. MartepuajbHO-TeXHHYECKOe o0ecrevyeHne

YHuBepcUTEeT pacmojaraeT MaTepUualbHO-TEXHUYECKON 0a30i, COOTBETCTBYIOLIEH
JENCTBYIONIMM MPOTUBOIOXAPHBIM MIPAaBUIIaM U HOpMaM U OOeCTeunBarolieil MpoBeIeHNE BCEX
BUJIOB JUCHUIUIMHAPDHOW W MEXAUCHUIUIMHAPHOW TMOATOTOBKH, MPAKTHYECKOW W Hay4yHO-
HCCIIEIOBATENBCKOM paboT 00ydaromuxcsl, MPeayCMOTPEHHBIX YI€OHBIM MJIAHOM.

[TomenieHus1, KOTOpBIE MPEACTABISAIOT COO0H yueOHbIE ayIUTOPUH [Tl TPOBEACHUS 3aHATHI
JEKIIMOHHOTO THMA, 3aHATHH CEMUHAPCKOro (MPaKTUYECKOro) THMA, TPYIMNOBBIX U
WHMBUIYATbHBIX KOHCYJIbTAIHMA, TEKYIIETO KOHTPOJIS U MPOMEKYTOYHON aTTeCTAIlUH, a TAaKKe
MTOMEIIEHUS JUISI CAMOCTOSTEIILHOM paOOThI M IOMEIICHHUS JJII XPAHCHUS U TIPOPIITAKTHIECKOTO
obcimyxuBaHusl yueOHOTO 000pynoBaHus. [TomMereHns: yKOMIUIEKTOBaHbI CIICIMATN3UPOBAHHON
MeOeTbI0 U TEXHWYECKHMMHU CPEICTBAMH OOYUYEHUS, CIY)KAIIUMHU JUIS TPEACTaBICHUS YIeOHOU
uHpopManuu OOJIBIION ayTUTOPHH.

W3ydeHne AUCIUILTUHBI (MOIYIsl) OOECTIeunBaeTCs B yUeOHBIX ayAUTOPHSIX, OCHAIIICHHBIX

— CTOJIaMU U CTYIIbSIMH,

— KOMITBIOTEPHOU TEXHUKOM;

— MEXaHHYECKUMH KATbKYJIATOPAMU;

— CHeIUaAIM3UPOBAHHBIM 000pyI0BaHNEM, BKITIOYAsl IEMOHCTPAITMOHHOE 000PYI0BaHHE.

[TomerieHus U1 CAMOCTOATEIBHOM paOOTHI 00YJAIOIIMXCS, B TOM YHCIIE IPUCIIOCOOTICHHBIE
JUTSL WCTIONB30BaHMSI MHBAIUIAMH M JIMIAMH C OTPAHMYEHHBIMA BO3MOXXHOCTSMH 3J0POBBSI,
OCHAIIIEHbl KOMIBIOTEPHONW TEXHUKOW C BO3MOXKHOCTBIO TOJKIIOYEHHS K ceTu «VHTepHeT» u
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https://znanium.ru/catalog/document?id=378630
https://znanium.ru/catalog/document?id=437162

obecrieueHHeM  JOCTyNa B JJICKTPOHHYIO  HMH(POPMAIMOHHO-00pa30BaTEIbHYIO

cpeny
YHusepcurera.

OOyuarmumcsi MpeaocTaBiIsieTcss JOCTyn (B TOM 4YHCIE YAAJCHHBIM) K pecypcam
WH(OPMAIIMOHHO-TEIIEKOMMYHUKAITMOHHON ceTH «HTepHeT», JIeKTPOHHBIM pecypcaMm (B TOM

YHCJI€ ANEKTPOHHBIM OMOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM NpOQecCHOHATIBHBIM 0azam

JaHHBIX 1 I/IH(bOpMaI_[I/IOHHBIM CIIpaBOYHBIM CI/ICTCMaM)Z

Ne HaumeHoBaHue MopTaia Ccbuika
(u3nanms, Kypca, 10KyMeHTa)

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

2. | baza mannbix as I T-crienuanincTon https://habr.com

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

4. | OdunuansHbli calT MUHUCTEPCTBA HAYKU H https://minobrnauki.gov.ru/
BBICIIIEro oOpa3oBanus Poccutickoit denepariu

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

6. | Mudopmanunonnas cucrema "Exnnoe okHo goctymna | http://window.edu.ru/
K 00pa3oBaTelbHBIM pecypcam”

7. | Enunas xosmnekuus nudpoBsix odpaszoBatenbhbix | http://school-collection.edu.ru/
pecypcos

8. | ®enepanbHblii IEHTP HHYOPMALTUOHHO - http://fcior.edu.ru/
00pa3oBaTebHBIX PECYPCOB

[lepeuenr WHDOPMAIMOHHBIX TEXHOJOTHH, WCIOIB3YEMBIX TIPH  OCYIIECTBICHHH
00pa3oBaTeNbHOIO MpoIiecca Mo AUCIUIUIMHE (MOYJI0), B TOM YUCJIE KOMIUIEKT JTUIIEH3MOHHOTO
MpOrpaMMHOTO  OO€CIeueHHUs, COBpPEeMEHHbIe mpodeccuoHadbHble 0a3bl  JaHHBIX U
MH(OPMaIMOHHBIE CIIPABOYHBIE CUCTEMBI:

HaumenoBanmne 110 IIpoussoacTeo JInuen3nonHoe / cB00OIHO

pacnpocrpansieMoe

OnepanyoHHbIe CHCTEMBbI:
Microsoft Imagine (Windows Client, | 3apy6exHoe JIMILEH3UOHHOE
Server)
Bpay3zepsbI:
Sunexc.Bpay3sep OTEUECTBEHHOE CBOOOJIHO pacrpocTpaHsIeMoe
Google Chrome 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe
Od¢ucHble NPUIOKEHU:
Microsoft Imagine (Visio, OneNote) | 3apybextoe JIIIEH3HOHHOE
TeXstudio 3apyOexHoe CBOOO/THO PACTIPOCTPAHSIEMOE
Adobe Acrobat Reader 3apybexHOe CBOOOJIHO pacrpocTpaHseMoe
IMporpaMmmHoe oecneveHune 1Jisl IVIAHUPOBAHUS M yYeTa BPeMeHHU:
Toggle app ‘ 3apyOeKHOe ‘ CBOOOHO PaCIIPOCTPAHAECMOE
CucTeMBbl YIPaBJIeHHS TPOEKTAMM:
Microsoft Imagine (Project) | sapyGexmnoe | muuensnonnoe
CucTembl ynpaBJieHus: 6a3aMH TaHHBIX:
Microsoft Imagine (SQL Server) | sapy6exoe | muuensnonnoe
Cucremsbl pesepBHoro konuposanmns (backup):

ONEeKTPOHHBIA JOKYMEHT


https://elibrary.ru/defaultx.asp
https://habr.com/
https://www.sciencedirect.com/
https://minobrnauki.gov.ru/
https://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/

Acronis Backup Advanced for 3apy0exHOe JIUIIEH3UOHHOE
HyperV
CnpaBoYHO-NIPABOBbIE CHCTEMBI:

Koncynprantllmtoc: cipaBo4HO- OTEYECTBEHHOE JINIIEH3UOHHOE
MpaBOBasi CUCTEMA

CpencrBa aHTUBMPYCHOM 321U THI:

Kaspersky Endpoint Security ms OTEYECTBEHHOE JIMIEH3HOHHOE

ousneca CranmapTHeiid Russian

Edition

Cpensl pazpadoTkm:

Visual Studio Code 3apyOexHOe CBOOO/THO PACTIPOCTPAHIEMOE
Bash (Unix shell) 3apy0exHOe CcBOOOIHO PACIIPOCTPAHIEMOE
Anaconda 3apyOexHOe CBOOOJIHO pacIpoCTpaHsIeMoe
Robotic Operating System 3apyOexHOe CBOOO/THO PACTIPOCTPAHICMOE
CopelliaSim 3apy0exHOe CcBOOOIHO PACIIPOCTPAHIEMOE
Google Colaboratory 3apy0eKHOe CBOOOIHO pacrpocTpaHsIeMoe
IMakeTbl NPOrPAMMHBIX CPEACTB M OHOIHOTEK:

AutoPsy 3apyOeKHOE CBOOOHO PaCIpOCTPaHAEMOC
Interactive Disassembler (IDA) 3apy0eKHOe CBOOOIHO pacrpocTpaHsIeMoe
Cucremsbl ynpasieHusi onéanorpaguyeckoii uHpopmanmeii:

Zotero ‘ 3apyOekHOE CBOOOIHO PaCIpPOCTPaHAECMOC
Cepauchl 1 Ci1y:KObI:

Bind 3apy0eKHOe CBOOOJIHO pacrpocTpaHsIeMoe
Docker 3apyOeKHOE CBOOOIHO PacCIpOCTPaHAEMOE

1. MeToauuyecKHe 1 OlleHOYHbIE MaTepHuaJibl
MeToanyecKkue YKazaHud AJad 06yqamumxcs1 110 OCBOCHMIO JHCHUIIJINHBI (MO)ly.]'[ﬂ)

B mpouiecce n3ydenus aucuuruinabel (Moaynsi) «['mybokoe obyuenue (Deep Learning)» B
paMKax TEKYIIEro KOHTPOJS YCIeBAaeMOCTH HCIIONB3YIOTCA TaKue BUIbI Y4eOHOH paboThl, Kak
JIEKIIMU, CEMHHAPBI, TOMAIITHUE 3aJ]aHHs, TECThI, TBOPUECKOE 3aJaHHE, a TAK)KE PA3IUYHBIC BUIBI
CaMOCTOSITENIbHOM pPabOThl O0YYAIOIIMUXCS MO 3aJaHUI0 MPErnojaBaTelis, HalpaBICHHBIE Ha
pa3BUTHE  HABBIKOB  NPO(DECCHOHATLHOW  JIGKCHKH,  3aKpeIUICHUE  MPaKTHYCCKHUX
po(heCCHOHATTBHBIX KOMIICTCHIIHA, TTOOIPEHNUE HHUIIUATHB.

Jlexyus — cHUCTEMAaTHYEeCKOe, TIOCIENOBATEIbHOE, MOHOJOTHUECKOE  H3JI0KEHHUE
nperno/iaBaTeseM yueOHOTo MaTepraa, Kak MpaBuiio, TEOPETUYECKOTO XapaKTepa.

B mponecce nekuuii peKOMEHIyeTCS BECTH KOHCHEKT JIEKIHUI: KpaTKO U CXEMaTHYHO
(uKCUpOBaTH OCHOBHBIE HJEH, BHIBOJBI M OOOOIIEHUS JEKIMU; BBIIEIATH BAXKHBIC MBICIH,
KJIIOYEBbIE CJIOBa U TepMUHBL. HeoO0X0IMMO OTMETUTH BONPOCHI WM MaTepUalbl, KOTOpHIE
BBI3BIBAIOT 3aTPYIHEHMS, U MOMBITATbCS HAMTU OTBETHI B pEKOMEHJ0BaHHOU nuTepatype. Ecimu
pa3o0paThCsi B MaTepuaie He YHaeTcs, CieAyeT chOpMYIHpOBaTh BOMPOC W 3adaTh €ro
MPETO/IaBaTeI0 Ha KOHCYJIBTAIIMH WM BO BPEMSI CEMHUHAPCKOTO (TIPAaKTUYECKOTO) 3aHSTHS.

Cemunap — 310 (hopma yu4eOHOU NEeATeTHHOCTH, MPOBOANMAs B y4eOHOM 3aBEJICHHUH IO
PYKOBOACTBOM IIp€noJaBatciid, rA€ CTYACHTbBI AKTUBHO YYaCTBYIOT B O6CY)K}16HI/IHX,
MPAKTUYECKHX 3aJaHMsIX U APYruxX (popmax B3aMMOACHCTBHS.
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Jnst ycnenmHol moAroTOBKM K CEMUHAPY PEKOMEHIYETCS 3apaHee 03HAKOMHTBHCA C TEMOU
3aHATUA WU OCHOBHBIMHU MaTCpUaIaMU, I-ITO6I:.I HMCTb BO3MOKHOCTH AKTHMBHO Y4YaCTBOBATh B
o0cyxnenuu. Taxke Mojie3HO MOATOTOBUTH BOMPOCHI M UJACH Ui OOCYXKICHHS, YTO ITOMOXKET
I1y0’Ke IIOHATh MaTepUal U MPOJIEMOHCTPUPOBATh 3aUHTEPECOBAHHOCTD.

Homawmnee 3a0anue — HabOp 3a/1a4 IO TEMaM HEJICIIH.

[Ipu pabore Haj MAOMANIHMMH 33JaHUSAMU BaKHO BHUMATEIIbHO O3HAKOMHTHCS C
TpeOOBaHUSIMU U CPOKaMU BBIMOJIHEHHs. PexomeHnayercs pa30ouBaTh 3aaHus HAa STaIbl, YTOObI
n30exarb MEperpy3kd U Jy4lle yCBOUTh Marepuas. lcrnonb3oBaTh pa3iuyHble HUCTOYHHKHU
uH(popMalnu, BKII0Yas yaeOHUKH U OHJIAalH-peCcypcChl, AJisd 0oJiee rTyOOKOro MOHMMAaHUSI TEMBI.

Teopueckoe 3adanue — 310 hopMa yueOHOH NesITeTLHOCTH, T€ CTYAEHTHI CAMOCTOSITEIHHO
pa3pabaThiBalOT OpPUTHMHAIBHBIE MPOEKThI, HWHTErPUPYS MaTeMAaTHYEeCKHUE METOIAbl U
KOMITBIOTEPHBIE TEXHOJOTUM JUIsl pEUICHUsT HEeCTaHJAApTHBIX 3a7ad MW JIEMOHCTpaluu
WHHOBAIIMOHHOTO MBIILJICHHUS.

Jl71s ycrienmHoro BBITIOJTHEHUSI TBOPUECKOTO 3a/IaHUsI PEKOMEHyeTCsl TITyO0KO HCCIe10BaTh
TeMy, SKCIIEPUMEHTHPOBATh C Pa3IUYHBIMU MOJIXOJaMH U TOKYMEHTHPOBATh MpOIlecc, YTOOBI HEe
TOJIBKO PEIIUTh 3a/ady, HO M MPEICTaBUTh PE3yNIbTaThl B BUIE OTYETA WIIM MPE3CHTAIHH,
MOIYEPKHUBAIOIICH KPEaTUBHOCTh U MPAKTHUECKYIO TPUMEHUMOCTb.

Tecm — ocobas ¢opma TpoBepkH 3HAHWH. [IpOBOIWTCS IMOCIIE OCBOCHHS OJHOW WA
HCECKOJIBKUX TEM M CBUACTCILCTBYCT O KAa4YCCTBC INOHHMMAHUSA OCHOBHBIX HOHATUH HU3y4acMoro
Marcpuraja. TecToBEBIE 3aaaHus COCTABJICHBI K KIIIOYCBBIM IIOHATHUAM, OCHOBHBLIM pas3aciiaM,
BaXHBIM TEPMUHOJIOTMYECKUM KaTErOpUSAM U3y4aeMOU TUCHUIUIMHBI (MOAYIIS).

JI1st TOATOTOBKH K TECTYy HEOOXOIMMO 3HATh TEPMHUHOJIOTHUCCKHI armapaT TACIUILUIAHBI
(MOTyJ1sT), TOHMMATh CMBICIT HAYYHBIX KATETOPHIA U YMETh X UCIIOJIB30BATh B MPOPECCHOHATBLHOM
JeKcuKe. BrajieHue MOHSTUHHBIM armapaTroM, BKIIOYEHHBIM B TECTOBBIC 3aJJaHHS, MO3BOJISCT
NpernoJiaBaTeNlt0o  OBICTPO  NPOBEPUTH  YPOBEHb  MOHMMAHUS  CTYICHTAMHU  BaXKHBIX
METOI0JIOTUYECKUX KATETOPHIA.

FBonycnvie 6annbl — 3TO OLEHKH, KOTOPBIE CTYAEHTBHI MOTYT IOJIyYUTh 3a BBIIIOJIHEHUE
JOITOJIHUTECIIbHBIX 33}13HPII>1.

®opmar OOHYCHBIX Oa/UIOB IO3BOJIAET CTYAEHTaM YIYYIIUTh OOIIYI0 OLEHKY IO
JUCIUIUIMHE (MOAYII0) U CTUMYJIMPYET YIIIyOJIEHHOE U3yYeHHE MaTepHara.

Camocmosmenvnaa paboma — paboTa CTYIEHTOB, HalpaBlCHHAs Ha YIIIyOJEeHHOE
U3y4eHHE OTJENIbHBIX TEM M BOIPOCOB Y4eOHOW JUCHUIUIMHBI (MOIYIIS).

B nporecce camocTosTensHON paboThl CTYAECHTHI B3aUMOJICHCTBYIOT C PEKOMEHI0BAHHBIMU
MaTepHajaMM NP MUHUMAaJIbHOM YYacTHUHU MpernoiaBaTess. 3a1aun CTyIeHTa BKIIOYaloT paboTy
C KOHCITeKTaMHu JIEKIu# (00paboTka TeKCTa), MOBTOPHOE N3yUeHUE YUeOHBIX MaTEPHAJIOB TUIAHOB
U TE3MCOB OTBETOB, U3YUEHHUE JOMOIHUTEIHHBIX TEM, BBHITIOJHEHNE YIeOHO-NCCIIET0BATEIBCKUX
3aJIaHUM U JIPYTOe€.
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CucreMa OlleHMBAHUA Pe3yJIbTATOB 00y4YeHUs M0 JUCHHUILUIHHE (MOIYJII0)

Kputepun nosyyenusi ypoBHsi M OlleHUBaHUA cPOPMHUPOBAHHOCTH KOMIIETEHUMH 1O
aucnuuinHae (MoayJo) «I'iydbokoe odyuenune (Deep Learning)»

OrneHuBaHuE YpOBHS Y4YEOHBIX JOCTHMIKEHHH OOYYalOmUXCs MO MUCHUIUTHHE (MOIYIIIO)
OCYIIECTBIISICTCS B BUJIE TEKYILIETO KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTECTALIUH.

IIpome:xxyTouHasi aTrecTauMsi 1O JUCIUIUIMHE (MOIYJIIO) OCYIIECTBISETCS B (opme
9K3aMeHa, Py TOM MPOBOAUTCS OIIEHKA KOMITETCHIINHA, C(OOPMUPOBAHHBIX IO JUCIUILUIMHE.

Jis oleHMBaHMS TEKYIIETO KOHTPOJS YCIEBAaEMOCTH M IMPOMEXKYTOUHOM arTecTaluu
UCIIONIB3YETCS JIecATUOAIUIbHAS 1IKaja OLEHUBAHUS, KOTOpask COOTHOCHUTCS C TPaJUIIMOHHOU
nATHOAIITFHOM IIKAIOH CIeyIonM 00pa3oM, eciii HHOE He YKa3aHo B cuiuiadyce JUCHUIUINHBI

lecaTudamnbuas IlaTubanabHas O01mas xapakTepuCTHKA pe3yJIbTaTa 00y4eHusl o
OIIeHKAa OIIeHKA AUCHMILTHHE (MOTYJIIO)
10 OT1iInyHO CTyIeHT MOJHOCTHIO BIAJCET 3HAHUSMHU, H3JIOKEHHBIMHU B
9 OTIHUYHO paboueii mporpamMme, U TIYOOKO OCMBICISET JHCIUILIHHY
8 OTAMYHO (MoyTB). On CaMOCTOSITEITEHO u JOTHICCKU

MOCJIeTOBATEIFHO OTBEYACT HAa BCE BOIPOCHI, AKIEHTHPYS
BHHMaHHE Ha Hauboyee BaXHOM. YMEET aHaJIu3UpOBaTh,
CPaBHHBATb, KJIACCU(UIIMPOBATD, 000011aTh,
KOHKPETU3HUPOBATH u CUCTCMATHU3HPOBATh I/I3y‘ICHHI>II>'I
Marepual, BBIICIAA KIIOYEBbIE MOMEHTHI M yCTaHABIIUBAs
MPUYMHHO-CIICACTBEHHbIE  CBsA3U. YeTko  (opMynupyer
OTBEThI, YBEPEHHO MHTEPIPETHPYET PE3yJIbTaThl aHATU30B U
JIPYTHX HMCCIICMOBAHUI, a TaKKe pEIIaeT CIOKHBIC 3aJauu.
CTyzieHT XOpOIIO 3HAaKOM C METOJAaMH HCCIIeIOBaHMS,
HEOOXOJUMBIMU JUTS TIPAKTHYECKON JeSITEIbHOCTH, H yMEeT
CBSI3BIBATh TEOPETUUYECKUE ACTICKTHI JUCITUTUIMHEBI (MOMYIISI) C
MPAKTHYECKUMH 3a/1a49aMH.

7 XOpOH_IO CTy,Z[eHT 06J'IaILa€T S3HAaHUAMHU MPEAMETA MOYTH B IMOJIHOM

6 Xoporo o0beMe paboueli MporpaMMbl U CAMOCTOSITEIBHO, JIOTHIECKH
MOCJIe/IOBAaTENIbHO U BCECTOPOHHE OTBEYaeT Ha BCE BOIPOCHI,
aKIEHTUPYS] BHUMaHUE Ha HAanOoJee 3HAYMMBIX MOMEHTAX.
OH yMeeT aHaIM3UPOBaTh, CPABHUBATH, KJIacCU(DUIIUPOBATH,
00001aTh, KOHKPETH3MPOBaTh U  CHCTEMAaTH3UPOBATH
M3YYCHHBIM MaTepUall, BBIJCISS €ro KIFOUYEBbIC ACHEKThI U
yCTaHABIUBAs MIPUYHUHHO-CJIC/ICTBCHHBIC CBSI3H.
dopMyTUpyeT CBOM OTBETHI, YBEPCHHO HWHTEPIPETUPYET
pe3yJibTaThl aHAIM30B M JPYIMX HUCCIIEAOBAaHUH, a TaKKe
pelraeT CIIOKHbBIE CUTYaIMOHHBIE 33a4n. CTyJeHT XOpOoIIo
3HAKOM C METOAAMH HCCJIEeIOBaHUS, HEOOXOMUMBIMU IS
MPAKTUYECKON  JIEATENIBbHOCTH, W  yMEeT  CBSA3BIBATh
TEOPETHUYECKHE AaCHeKThl TpeaMeTa ¢ MPaKTHYECKUMHU

3aja4aMH.
5 YnosnerBoputenbHO | CTymeHT o0namaer 0a30BBIMH 3HAHUSMHU II0 THUCIUATIINHE
4 YV 10BJIETBOPHTEIHHO (Monymro), HO HCIIBITHIBAET TPYJHOCTH npu

CaMOCTOATCIIBHBIX  OTBE€TaX MW HCIIOJB3YET HCTOYHBIC

dhopmynupoBKu. B X01e OTBETOB OH MOIYCKAET OIIHOKH,
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[ecatudannbuas IlaTudasabHas O0mas xapakTepuCTHKA pe3yJIbTaTa 00y4eHusl 1o
OLICHKA OLICHKA JUCHMIIMHE (MOXYJIIO)

Kacaromuyecss CyTu BOIIPOCOB. CTy,I[eHT crocooeH peuaTtb
TOJIBKO CaMBbI€ IIPOCTBIE 3adadud HW  BJIaJACCT JIMIIb
MHWHHUMAaJIbHBIM Ha60p0M MCTOAOB MCCJIICAOBAHMA.

3 He cnan CryneHt He oBnajen 00s13aTeIbHBIM MUHUMYMOM 3HAHH 110
He cnan IIPEeOMETy U HE MOXKET OTBETHTh Ha BOIPOCHI, AK€ €CIH
He cnan IperojaBaTenb  3afJaeT  JONOJIHUTEIbHbIE  HABOISIIUE

BOIIPOCHI.

Hucnurnmuna (Monyib) «['mybokoe o0yuenue (Deep Learning)» olieHHMBaETCs CIEAYIOMNUM
obOpazoM:

AKTHBHOCTB Bec | KonuuyectBo Onucanne
Homamrane 3amanus | 40% 10 Ha6op 3amad mo remam Henenn
Tsopueckoe 3aganne | 30% 2 3ananue, HaIIpaBlIeHHOE Ha UCIIOF30BaHUE

cyuectByromux M1-pemennit

TecTsl 10% 5 [MuceMenHas paboTta ¢ HAOOPOM 3a/1a4, KOTOPbIE HYKHO
PEUIUTD 3a OIrPaAHUYCHHOC BpEMA

Ox3ameH 20% 1 [TuceMeHHast WM ycTHast paboTa Hall 3aJaHUCM,
HaIpaBJIeHHBIM Ha TIPOBEPKY MOIYyYSHHBIX 3HAHUH U

HAaBBIKOB I10 JUCIUILTHHE (MOYJIIIO)

B paMKax NU3yUCHUA JUCHUIIIINHBI (MO,I[y.]'IH) BO3MOJXKHO ITOJIYYCHHUC 6OHYCHLIX 0aoB.

®opmyJia pacuyéTa HTOrOBOM OLEHKH 1O AucHumInHe (Moayaw) «[irydokoe o0yyenune
(Deep Learning)»: «0,4 x cpennee 3a momamuue 3amanus + 0,3 X cpenHee 3a TBOPYECKHE
3ananus + 0,1 x cpeanee 3a Tectsl + 0,2 X dK3aMeH».

Texyumii KOHTPOJIb ycIeBAeMOCTH 00y4aKOIIUXCS M0 JUCHUIIHHE (MOAYJII0)
IIpumepHbIe TOMaLIHUE 32IaHUS

Jdomamnee 3ananue 1.
3apanme 1. OnuimTe OCHOBHbIE KOMIIOHEHThI HEHPOHHOM CeTH (BXOAHOM CIIOH, CKPBITHIE CIIOH,
BBIXOJIHOM cJ10M) 1 uX pyHKIMK. [IprBeguTe NpuMeps! pa3IuYHbIX apXUTEKTYp HEHPOHHBIX ceTel
U 00Cy/nTe, B KAKUX CITy4astX OHU MOT'YT OBbITh IPUMEHEHBI.
3aganue 2. lcnons3ys 6ubnuoreky TensorFlow umu PyTorch, co3naiite mpocTyro HelipoHHYIO
ceTb Ui Kiaccupukanuu Habopa naHHbIX (Hampumep, MNIST wnum Iris). Onumure mary,
KOTOpBIE BbI IPEANPUHSIIN, U PE3YIbTAThl, KOTOPHIE BbI TOIYUUIIH.
3aganue 3. [IpoBenuTte oOydyeHre HEHPOHHOM ceTH Ha HEOONIBIIOM HAOOPE NaHHBIX (HAapUMeEp,
Ha0Op JaHHBIX O IBETaX) U nporectupyiite e€ a¢dextuBHOCTD. [Ipoananu3upyiite pe3yabTaThl,
BKJIIOYasi TOUHOCTh U BO3MO’KHBIE OIIMOKH.

JlomamHee 3agaHue 2.

3ananme 1. Peanusyiite mpocTyto cBepTouHyro HeilipoHHyto ceThb (CNN) mns knaccudukanum
n3o0paxkennii u3 Habopa naHHbIX CIFAR-10. Onummre apXuTeKTypy CETH M TPOBEIHUTE
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oOyuenue. [IpoaHanu3upyiiTe pe3yiabTaThl, BKIKOYas TOYHOCTb MOJIEIM Ha TECTOBOM Halope
JTAHHBIX.
3aganme 2. lVccnenyiite pasnu4Hble METOIBI IPEIBAPUTEIBHON 00pabOTKH H300paxKeHUun
(HampuMmep, M3MEHEHHE pa3Mepa, HOpMalM3alus, ayrMeHTalus) M UX BIMSHUE Ha
POM3BOIUTENFHOCTh HEHpOHHOM ceTu. Co3aaiite HEOOIBIION MPOEKT, B KOTOPOM BBl CPAaBHUTE
pe3yNbTaThl KJIacCU(PUKALINY U300paXKEeHHH 10 U TTOCTIE MPUMEHEHUS 3TUX METO/I0B.
3apnanue 3. Peanmm3yiiTe mpocTyr0o MoOAENb IS CErMEHTAIluu H300paKeHUH, Hampumep,
ucnonszys U-Net. Boibepure Habop naHHBIX (Hampumep, HAOOp NaHHBIX Ji CErMEHTalUu
JIOPOKHBIX 3HAKOB) ¥ 00y4uuTe MOJIesb. OLIEHUTE KaueCTBO CETMEHTAIIMH U ITPEJICTAaBbTE TPUMEPHI
pE3yJIbTaTOB.

Jdomammuee 3aganue 3.
3aganue 1. Peanmusyiite momenb Ay Kiaccu(PUKAIMM TEKCTOB, UCIOIL3Ys HEHPOHHYIO CETh
(manpumep, LSTM mnu GRU) na HaOope naHHbIX, TakoMm Kak IMDB 1151 aHani3a TOHanbHOCTH.
Onummre apXUTEKTypy Ballled MOJENH, MpoBeauTe OOydyeHHWEe U OLEHUTE €€ TOYHOCTh Ha
TECTOBOM Habope.
3aganue 2. Vccnenyiite MeToabl BEKTOPU3alluu TeKcTa, Takue kak Bag of Words, TF-IDF u Word
Embeddings (manpumep, Word2Vec unmum GloVe). Peanusyiite mnpocTyro Mojaenb, KOTopas
UCTIONB3YET OJIMH U3 3TUX METOJIOB IS KJIacCU(UKAIINHA TEKCTOB, M CPABHUTE PE3YIbTATHI.
3aganue 3. Co3gaiiTe mpocTyio MoJenb s T'€HEpaluu TEKCTa, WUCIOJIb3Yys PEKYyppPEHTHbIE
Heripornsie ceTd (RNN). Boibepute He00b110#1 TEKCTOBBIM KOpIyC (HAampuMep, IPOU3BEICHUE
JUTEPaTyphl) © 00YUINUTE MOJIENTH Ha €r0 OCHOBE. CreHepupyiTe TEKCT U OLIEHUTE €r0 KauyecTBO.

Jlomainee 3aganue 4.

3ananme 1. Peanmusyiite Bapuanumonnyio aBTo3Hkoiep (VAE) nans renepanuu 3BYKOBBIX
curHasioB. BeiOepure HabOp AAaHHBIX, HaNpuUMep, 3BYKHU NPHUPOJAbI WM MYy3bIKaJbHbIE HOTHI.
OOyuute MoOJelb U CreHepUpyHTE HOBBIE 3BYKOBble 00pa3ipl. OLEHUTE KauecTBO
CT€HEPUPOBAHHBIX 3BYKOB.

3aganue 2. l3yunte MeTonapl mNpeaBapuUTENbHOW 00paboOTKM ayauogaiioB, Takue Kak
npeoOpa3zoBanne Dypre u Men-yactoTHoe KerncTpanbHoe npeacrasienne (MFCC). Peanusyiite
IPOCTYI0O HEWPOHHYIO CeTh Ui Kiaccu(UKalMM 3BYKOB (HampuMep, paclio3HaBaHUE
MY3bIKaJIbHBIX HHCTPYMEHTOB) U IPOAHAIN3UPYUTE BIUSHUE PA3IMYHBIX METO/I0B 00pabOTKU Ha
TOYHOCTb MOJEIIN.

3aganue 3. Cosznmaiite Moaenb pekyppeHTHoi HeliponHoi cetn (RNN) nmns reneparnuu
MY3bIKaIbHBIX TocnenoBaTenbHocTei. Mcnonbiyiite MIDI-¢aitiel B kauecTBe oOyvaroero
Habopa gaHHbIX. OOyunTE MO/IEH M CTEHEPUPYHTE HOBYIO MY3BIKAJIbHYIO KOMIO3HMIINIO. OLIeHUTe
€€ Ka4eCTBO U OPUTMHAIBbHOCTb.

IIpumepHoe onncaHue U TPeOOBAHUSI K TBOPYECKOMY 3aaHUI0

Onucanue 3aganus 1.

JlaHHBIN BapHaHT MOpeANoJiaracT y4acThHe B OOJBIIOM MEPONPHUSATHH, OPraHH30BaHHOM
COBMECTHO C KypcOM "MCKYCCTBEHHBII MHTEIUIEKT" B OakajgaBpraTe u KOMaHI0H BOBIeUeHNUs. Bbr
Oynete coTpyauuyath ¢ digital-XyTo)KHHKaMU U CO3/1aBaTh NMPOEKT O]l MX HACTABHHYECTBOM B
pamkax Data-Art (3T0 HampaBlieHHE B COBPEMEHHOM MCKYCCTBE, B paMKaX KOTOPOTO XYyI0KHUKU
pabortator ¢ big data).

B pamkax 3amanusi OyJeT HECKOJIbKO OHJIAH MacTep-KJIacCoB, a TakkKe 1 OYHOE MEpONpHSITHE
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(Data-Art Weekend), mo pe3ynpTaraM KOTOPOIo OyaeT BBICTABIIATH UTOrOBasi OIECHKA, a TAKXKe
OyJZeT BO3MOXHOCTh TIOMACTh Ha BBICTABKY PadoT.
OuenuBanme:

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

e Ouenka (10 OamnoB) craButcs no pesynbraram ydactus B Data-Art Weekend u mpu
YCIIOBUU BBINIOJIHEHUS PAa0OTHI B COOTBETCTBUU C KPUTEPUSMHU JTaHHOTO MEPOIPHUSTHS.
Onenka OyZeT oAMHAKOBasl y BCEX B IPYIIIIE.

o To ectp Hy)xHO npuHATH ydyacTue B Data-Art Weekend, co3nmate npousBeacHue
HCKYCCTBa, U Bbl ostyunTe 10 6amioB

e Jlyumme pabotel OynyT oTOupaThcs mo mroram Data-Art Weekend u cMoryt nmpuHATH

ydacTue B BBICTaBKax

Onucanue 3aganus 2.
Bama mnens - co3mare HekoTopoe mnpousBenenue (MHU-)uckyccrBa (““‘UMkcmonar”) c
noMouipto HerpoceTeBbix UM -perenmii!
HUrorom Bameii padoTsl Oyaer:
e HHUkcnonar
e HeOonpmoi otuer o criocode co3manus MM kcmonara
OuenuBaHmue:
e Pa0ora 3acuMThIBacTCS HA IOJIHBIN 0ajl BceM, KTo co3nai MKCIIoHaT B COOTBETCTBUU C
TEXHUYECKUM 3aJaHUEM
TexHuuyeckoe 3aanue
Tema: Yuuepcurer oynymero: LY gepes 50 ner
Oos3aTeabnbie arTpudyThl Bcex MU kcnonaros:
e Haspanue NHlkcnonara (MOXKHO CreHEpHPOBATh ¢ romoinbio M)
e lcnonb3oBaHue 2+ HEHPOCETEBBIX PELIEHUH U3 pa3HbIX TOMEHOB (HampuMmep, reHepanui
KapTUHKHU U TeHepaIus TeKCTa)
e VYKazaHue UCIOJIb3YEeMbIX TIPU TeHEepaIluu CEPBUCOB/MO 1IN
e Hanmnume Bcex uacreld npemnokeHHbIx TunoB HWMHWkcnonara B cOaHHOM 3aJaHUU
(Hampumep, €CTh U KapTUHKA U TEKCT)
e (CrenoBaHHe KPUTEPHSIM FeHEpaIlliy U3 TaOIUIIBI HUXKE
e (CrnenoBaHHE dTHUYECKOMY KOJEKCY

IIpuMepHbIe 3a1aHus N0 TECTaM
Tect 1.

Bomnpoc 1.

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

Ortser: 2

Bonpoc 2.

['efiT B BEIUMCAUTENBHOM Tpade peamusyeT yHKmmo f(x, y) = min(x?, Y - X), IpH 06paTHOM
pacrpoCTpaHEeHHH Ha TEHT MpHIUIA MPOW3BOAHAS g =2, KaKoe 3HAYCHHE TepenacTcs Mpu
00paTHOM PaCTIPOCTPAHEHUH TI0 PeOPyY MEPBOro aprymMeHTa, eciu x=1, y=3?
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Otsger: 4
Bomnpoc 3.
['efit B BbuucHuTensHOM rpade peanusyer ¢ynkmmioo f(x, y) = (x+1)(y+1), npu obpaTtHOM
pacmpocTpaHEHUH Ha TEUT NpUIUIA TPOU3BOAHAS g =2, KaKOe 3HAUEHHUE IepelacTcs Npu
00paTHOM PacIpOCTPAHEHUH TI0 pedpy MEePBOro aprymMeHTa, eciu x=1, y=3?
OtBert: 8
Bomnpoc 4.
HetipoceTh cOCTOHUT W3 5 TUHEHHBIX MOAYJIECH O€3 CMEIICHUS ¢ €AUHUYHBIMA MaTpPUIlaMU BECOB
W=I, 3a kaxapiM 13 kotopbix ciaeayeT ReLU-akruBamus: y = ReLU(WxReLU(WxReLU(Wxx))).
Yro MOXxHO ckazaTh 0 MaTpuiie Skoou dy/dx?

@) 9TO JMaroHaJbHAs MaTPHIIA

b) sT0 MaTpuIIa ¢ HEOTpHUIIATEIHHBIMH JIEMEHTAMU

C) 9TO Bcerja HyJeBas MaTpHLa

d) sTo KBagpaTHas MaTpHUIA
Otser: a,b,d
Bompoc 5.
MpI XOTHM HCTIONB30BaTh MOYJIb OaTu-HOpManu3aiuu torch.nn.BatchNorm 1d(N) mocie moyins,
B pe3yJIbTaTe KOTOPOTO MOJTyyeHa MaTpulia (2x-mepHbiii TeH30p) pazmepa 10x20. Uemy paBno N?
Otger: 20

Tecr 2.

Bonpoc 1.
BriOepute BepHBIC YTBEPKICHUS:
a) test time augmentation yBeaHuMBaeT BpeMs KiacCUpUKaIuu (B 3a1aue KiacCupUKAIINH )
b) Mixup sABISETCS OTHUM M3 BUIOB ayTMEHTAI[MH
C) AyrMmeHTaIuu Jydlie He UCIO0JIb30BaTh ¢ TeXHUKOH DropOut
Ortsert: a, b
Bomnpoc 2.
Bri0epuTe BepHBIE YTBEPIKICHUS:
a) SnapShot-ancam0mu TpeOYIOT MEPUOJUUECKOTO COXPAaHEHHS IapaMeTpOB CETH TPHU
o0y4yeHuun
b) 3HaueHue Ha pa3HBIX HeWpOHAX 0aHOTO ¢0si FFN m0omKHbBI KOppeaupoBaTh
C) Moayns mynuHra He UMeeT 00yJaeMbIX ITapaMeTpOB
OTBeT: 3, C
Bomnpoc 3.
Kakas yacTh cBEpTOUHOI ceTr 0ObIYHO caMas MeJJIeHHas?
a) CBEPTKH
b) BN-momynu
¢) ReLU-monymu
d) OnTumwuzarop
Otger: a
Bomnpoc 4.
B tpancdepnom oOyueHuH. .
a) wucnoab3yercs Tpanchopmep
b) wucnoas3yercs yxe oOyueHHast CETh
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C) 00s3aTeIBHO MPOU3BOIMUTCS 3aMOPO3Ka CIIOEB
d) wucmonmp3yeTcs «y3K0e ropio»
Ortger: b
Bompoc S.
Ecin ogHOMEpPHYIO CBEPTKY C SLIPOM JUIMHBI 3 IPUMEHUTH K BEKTOPY AauHbI 10 0e3 majguHra, To
HOJIYYHTCH. . .
a) marpuna 10x10
b) marpuna 8x8
C) BekTOp MIUHBI 10
d) BekTOp MIKHBL 8
e) ckasp
Ortger: d

Tect 3.

Bomnpoc 1.
Kakoii Moysib OTBEYaeT 3a yCTpaHEHHE JTYOJIMKATOB PETHOHOB-OTBETOB B IETEKTOPE 00BEKTOB?
a) SS
b) RPN
c) NMS
d) SPP
OtgerT: C
Bonpoc 2.
Perpeccuto kakoii pa3MepHOCTH (pPa3MEPHOCTh OTBETA) MCIIOJIL3YIOT JIJISl YTOUHEHHSI TIOJI0KESHUS
U pazMepa IpsIMOYTOJILHOTO PeruoHa?
Otger: 4
Bomnpoc 3.
Kakue u3 yka3aHHBIX CEeTEeH peau3yroT JBYXCTAIUIHBIIN MOJX0]] K IETCKTUPOBAHUIO 0OBEKTOR?
a) R-CNN
b) Faster-RCNN
c) YOLO
d) SSD
e) CornerNet
f) FCOS
Ortsert: a, b
Bonpoc 4.
Yem xapaktepHa ommbka focal-10ss?
a) MenbIire mTpadyer 3a NpaBUIbHBIC YBEPEHHBIEC OTBETHI
b) pekoMenayrOT HCIOIB30BATh B 3a7a4ax ¢ AUCOATAHCOM
C) BCTpOEHA aBTOMATUYECKas perysisiprU3alius
d) rapanTupyet 6osee ObicTpoe 00ydYeHUe
Otgert: 8, b
Bompoc S.
Kakue u3 ykazaHHBIX CeTel pealn3yroT 0e3bsIKOPHBIH MOIX0/ K JETEKTHPOBAHHIO 00HEKTOB?
a) R-CNN
b) Faster-RCNN
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c) SSD
d) FCOS
Ortser: d

Tect 4.

Bonpoc 1.
Cxonpko reiiToB B 010ke LSTM?
a) 0
b) 1
c) 2
d) 3
Ortger: d
Bonpoc 2.
CxoJbKo mapaMeTpoB y o0bekTa kiacca nn.LSTM?
a) 1 marpuna
b) 2 marpuisl
C) 2 marpuibl 1 2 BEKTOpa
d) 4 marpuisl 1 2 BeKTOpa
e) 4 marpuibl U 4 BEKTOpa
OtgerT: C
Bomnpoc 3.
B uéwm 3akimouaercs npumerenue teacher forcing nmpu odydenun?
a) wmcnoas3oBanue peephole connectons
b) B MoOIeNb MOAAIOTCS MPEABIIYIINE HCTHHHBIC TOKCHBI, @ HE CTEHEPUPOBAHHBIC MOJICIBIO
C) HUCTHUHHBIC TOKEHBI HCIIOIb3YIOTCS TOJIBKO IS BBIYUCIICHHS OMTHOKH
d) WCTHHHBIE TOKEHBI MOTYT HE UCIIOJIB30BATHCS IIPU 00yUECHUH
Ortser: b
Bomnpoc 4.
B Oxo-cetrsax (Echo State Networks)...
a) He yJarcs mapameTphl, KOTOPbIe COOTBETCTBYIOT PEKYPPEHTHBIM CBS3SIM CETH
b) wucmonp3yetcs «y3koe ropio»
C) HCMOJB3YETCs KIIPOKUIBIBAHUE CBA3CH»
d) nmemaercs o6pe3ka rpaIHeHTOB
Otger: a
Bomnpoc S.
B kakux BEKTOPHBIX MPEICTABIICHUSIX TPECTABIICHUE CIIOBA (TOKEHA) HE 3aBUCHT OT TOTO, KaKHe
CJIOBA €r0 OKPYXKAIOT (HapuMep, €CIIM MBI JIOMTUIIIEM TEKCT, TO TPE/ICTABICHNE HE U3MEHHTCS)?
a) word2vec
b) fasttext
c) Glove
d) BERT
OtBer: 3, b, C
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3amanus 1J151 NPOMEKYTOYHOM aTTeCTANMM M0 JUCHHUILIMHE (MOXYJII0)

A) YBenuueHus pazmepa BHIOOPKH

b) Hopmanmzariy BXOIHBIX JaHHBIX TEPeT
o0yueHuem

B) Crabumzanuu pacupeaeneHus akTHBALi B
CIIOSIX

I") CnygaitHOTO ITepeMeITMBaHuUs TAHHBIX

Ne 3ananue OtBer Kommnerenuus
n/n
1. | Kak Ha3bIBaeTcs mpolecc pa30OueHus TeKCTa Ha Toxenun3zanus/tokenizati OIIK-2
OTIEIbHEIE DIIEMEHTHI (CIIOBa/9acTH)? on/tokenisation /
BBeiuTe OTBET OJJHUM CIIOBOM Ha PYCCKOM HITH TOKeHu3awwys /
AHTJIUHCKOM. Tokenisation /
Tokenization
2. | HamummTe TUN 331249y, TJIe HY)KHO TIPE/ICKa3aTh CermenTanus/Segmenta OIIK-2
KJIACC JUISl KaXKJIOTO MUKCEIsl N300paskeHHUSI. tion / cermenTarus /
BBeaute OTBET OJHUM CIOBOM Ha PYCCKOM HIIU segmentation
AHTJIUHACKOM.
3. | KommoneHnT (cimoit) TpanchopMepa, OTBEUAIOIINiA 3a Self-attention / self- OIIK-2
CBsI3b TOKCHOB MEKy CO00H. BBeuTe OTBET B BUjIC attention
OJTHOTO CJIOBA C Ie(HCOM Ha aHTJTHICKOM SI3BIKE.
4. | HazoBute MeTox peryisipusanuu ¢ "BoikimoueHuem” | ponayt/Dropout/dropo OIIK-2
HEWpOHOB. BBemuTe OTBET OJHHMM CJIOBOM Ha ut/ nponayt
PYCCKOM HIIH aHTJIMHCKOM.
5. | Kak Ha3bIBaeTcs mpoliecc OOHOBJIEHUS BECOB Ob6parHoe OIIK-2
HeHpoceTH Yepe3 TpaJneHThl omuoKku? OTBeT pacrpocTpaHeHue
BBEJIUTE B BHJIE 3 CIIOB Ha PYCCKOM SI3BIKE MITH 2 ommOku/Back
CJIOB Ha aHTJIUICKOM propogation / o6paTHoe
pacmpocTpaHeHue
ommOku / back
propogation
6. | Uto nobamnstor K BXomy HelipoHa, u4toOwl | Cmemenue/baiiec/buac/ OIlIK-2
«TMOJBUHYTHY pe3ynbTar? OTBET BBEAUTE OIHUM Bias / bias / cmemenne /
CJIOBOM Ha PyCCKOM HJIM AHTJIHHCKOM. Guac / baitec
7. | Ilpocras apxuTeKkTypa HEHpOCeTH, TJIe Bce MIOJTHOCBSI3HAS [K-2
HEWpPOHBI CBs3aHbI cO BceMu. OTBET BBEIUTE B BU/IE | HEHPOCETH/TIOTHOCBSI3HA
JIBYX CJIOB C MaJICHbKOW OYKBBI HA PYCCKOM SI3bIKE 51 CeTh/TIOTHOCBSI3HAS
WK B BHJIe a00OpeBUATYPHI HAa aHTJIUHCKOM. apxutexktypa/MLP/FCN
N/FCN/DenseNet
8. | Kak Ha3pIBaeTcs mopuus JaHHEIX, 3arpykaemas 3a IMaker/bary/Batch / IK-2
ouH mrar ooyuerus? OTBET BBEINUTE OJTHUM maket / 6aty / batch
CJIOBOM Ha PYCCKOM MJIM aHTJIMIMCKOM.
9. | Kakue cnou Berpeuarorcst B CNN? ABI'/AT'B/BI'A/BAT/TA [1K-2
A) Cseprounsrii (Conv2D) B/TBA
B) MaxPooling
B) LSTM
I') Ionrocs3HbIN (Dense)
10. | Yro takoe LSTM? b IK-2
A) Metox BU3yau3anum JaHHbIX
B) Tun pexyppeHTHOH HEHpOCEeTH C JOATOH
MaMSThIO
B) Anroputm o0yuenus 6e3 yuurens
I') ApxurekTypa Tpancdopmepa
11. | BN (Batch Normalization) mpumensiercs ms: B [K-2
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12.

Kakue QyHKIIMYM akTHBAIMN SBISIFOTCS
HEJTMHEHHBIMA?

A) ReLU

b) ToxxnectBenHast

B) Curmonna

I') 'unepbonuueckuii Tanrexc (tanh)

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

[K-2
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