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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouas mporpamma mucruminabl (Moayssi) «Deep Learning (I'mybokoe oOydenue)»
COCTaBJICHA B COOTBETCTBHH C (pe/iepalibHBIM TOCYJapCTBEHHBIM 00pa30BaTEIbHBIM CTAHAAPTOM
BbICIIEro oOpa3oBaHMsi — OakanmaBpuar 1o cnequanbHocT 02.03.01 Marematuka u
KOMITBIOTEPHBIE HayKH, NpoQuib VICKyCCTBEHHBIN WHTEIUIEKT, YTBEPXKACHHBIH IPHKA30M
MunucTepcTBa HayKH U BbIcIiero oopasosanus Poccuiickoit deneparmu Ne 807 ot 23.08.2017
roja.

Wzydenne mucrurumnbl (Moxyisi) «Deep Learning (I'myOokoe oOydeHwme)» MO3BOJISET
CTyZIEHTaM OCBOHMTH COBPEMCHHBIE METOJbl 0OpaOOTKM M aHaiIM3a OONBIIMX JAHHBIX, YTO
SIBIISICTCS KJIFOUEBBIM HABBIKOM B YCIIOBHSIX CTPEMHUTEIBHOTO pa3BUTHs TexHoJoruid. Kpome Toro,
3HaHKE TITyOOKOT0 00y4eHHS OTKPBHIBACT BOZMOXKHOCTH IS y4aCTHsI B MHHOBAIIMOHHBIX ITPOEKTaX
U HCCIICIOBAaHMAX B TAKUX OOJIACTSIX, KAK UCKYCCTBEHHBIN MHTEIJICKT, KOMIIBIOTEPHOE 3PEHUE U
00paboTKa €CTECTBEHHOTO SI3bIKA.

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

Hacrosimas nuciummnHa (MOAyIb) BKIIIOUEHA B Y4€OHBIH IJIaH 10 IPOTrpaMMe MOITOTOBKH
OakanmaBpuata no HampasieHuto 02.03.01 MaremaTnka W KOMIBIOTEpHBIE HAyKH, MPOQUIb
HckyccTBEeHHBIN MHTEIJIEKT ¥ BXOAUT B 00s13aTeNbHYIO YacTh bioka 1.

Jucuumumna (MOIynb) u3ydaercst Ha 2 Kypce B 4 ceMecTpe, AOCTyITHA [T U3yYeHUs TI0CIe
YCIEIIHOTO OCBOCHHS TUCIMILTHHBI (Moysisi) «Machine Learning (MamHaHOE 00ydeHHE)».

Leab u3ydyeHus: AUCUMILIMHBI (MOAYJIf): 3aKI04YaeTcs B (POPMHUPOBAHUHU Y CTYJECHTOB
HaBBIKOB Pa3pabdOTKU U MPUMEHEHUS aITOPUTMOB TITyOOKOTO 00YYeHUS ISl PEIICHUS CIIOKHBIX
3aJa4 B 00JIaCTH UCKYCCTBEHHOTO MHTEJUIEKTA U aHAJIN3a JIAHHBIX.

3agaun u3y4yeHHus AUCHUTLIHHBI (MOAYJIs):

— OCBOEHHE 3HAaHMI 00 OCHOBAX TITyOOKOro 00y4YeHus;

— pa3BUTHE MOHUMAaHHS KOHIIETIIUYA HEHPOHHBIX CeTel W UX apXUTEKTYPhI, PA3IUYHBIX
TUTIOB HEMPOHHBIX CETEH, METOJIOB PETYIISIPU3AIINN U ONTHMU3ALNN MOJIENIEH, IIPUHIIUIIOB KPOCC-
BaJIMIalluU U €€ IPUMEHEHNUS;

— ¢opMupoBaHUE U pa3BUTHE CITIOCOOHOCTEH MOAOMPATh U HACTPaNBaTh THIIEpIapaMeTPhI
MOJIeNIel, HHTEPIPETUPOBATH BBEIBOIBI MOJICITH M BU3YAJIM3UPOBAThH PE3YIbTATHI,

— npuodpeTeHue omnbITa padoThI ¢ OOJIBIIUMU 00bEMaMU JaHHBIX U UX XPaHEHHUs, pabOThI
¢ ¢peiiMBopkamMu T1y0oKoro o0y4deHus (00ydeHue, Balualus U TECTUPOBAHUE MOJIETIeH ).

B pe3yabTare 0cBOeHUsSI TUCHMILINHBI (MO1YJIs1), 00YYAIOUIUIICS 10JIKEH

3Hamp:

— KOHIICTIIIUY HEHPOHHBIX CETEH U X apXUTEKTYPHI;

— OCHOBHBIE AJTOPUTMBI 00ydeHUs (IpaJueHTHBIN CIYCK, 0OpaTHOE paclpOoCTpaHEHHE
OIINOKN);

— pa3NUYHbIE TUIBI HEHPOHHBIX ceTel (TIOJHOCBSI3HBIC, CBEPTOUYHEIC, PEKYPPEHTHBIE, U
T.1.);

— pasnuyHble ¢GpelMBOopkH W OubOmMoTeku I riryookoro obydenus (TensorFlow,
PyTorch, Keras u ap.);

— METOJOB peryispu3aiuyd ¥ onTumuzanuu mozeneit (dropout, batch normalization u
zp.);

— o0nactu npuMeHeHHUsI IITyOoKoro ooydenus (00paboTka n300pakeHuH, eCTeCTBEHHBIH
S3BIK, PEKOMEH/IALIUU U JIp.);

— COBPEMEHHBIE MOIXO0/Ibl M TPEH/IbI B HCCIIEIOBAHUAX TITyOOKOro 00yUYeHHMs;

— METPUKH JUIs OIICHKU KayecTBa Mojiesiel (accuracy, precision, recall, F1-score u ap.);

— TIPUHIUIBI KPOCC-BATUAANNHY U €€ IPUMEHECHHS;

ymembw:

— pa3pabarbIBaTh apXUTEKTYPhl HEHPOHHBIX CETEH JUIA pellleHUs] KOHKPETHBIX 3a/1a4;
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— ToadupaTh U HACTPAMBATh TUIEPIIApAMETPBI MOJIEIIECH;

— TIOATOTABIMBATh U 00pabaThIBaTh JAaHHBIC i1 OOy4EeHHS Mojener (mpemoopadoTka,
ayrMEHTAaLUs U JIp.);

— paborath ¢ O0JBIIUMU 00BEMAMH JAHHBIX U UX XPAHCHHUS,

— TIPOBOJUTH IKCIIEPUMEHTHI U CPABHUBATH PE3YJIbTATHI PA3JTUYHBIX MTOJIX0/I0B;

— UMHTEPIPETUPOBATH BHIBOJIBI MOJICIIN U BU3YAIIU3UPOBATH PE3YIIbTATHI;

é1a0ems:

— HaBBIKOM IporpaMMupoBaHus Ha Python u ucnons3oBanue 6MOIMOTEK ISl TITyOOKOTO
00y4eHus;

— OmBITOM paboThl ¢ (ppeliMBopkamu TIIyOOKOTO 00ydeHHs (0OyueHHWE, Baauaalus |
TECTUPOBAHUE MOJIEIIEH );

— HaBBIKOM caM000pa30BaHUs (CICAUTHh 32 HOBBIMH MCCIICOBAHUSIMH M TCHICHIIUSMU B
obnactu deep learning).
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerenmun, ¢opmupyeMbie B pe3ylbTaTe OCBOCHUS AUCHUILUIMHBL (MOAYIS) TIpU
IIPOBE/ICHUH Y4EOHBIX 3aHATUH B (hOpMe KOHTAKTHOM paboThl 00yUarOIMXCs € eJarornuecKuMu
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHONU PabOThI 00yUYarOIINXCA:

Komnerenuus

Conep:xaHue KOMIeTeHITHH

Nuauxkarop
KOMIIETeHIN U

IlepeyeHb MJIAHUPYEMBIX
pe3yJIbTATOB 00y4eHHs 110
AUCHMIJIMHE (MOTYJIIO)

OIIK-4.

CnocoOeH HaXOIHTh,
aHAIM3UPOBATh, PEATU30BLIBATE
IIPOTPaMMHO U MCIIOIb30BaTh Ha
MPaKTHKE MaTEMAaTHUECKUE
AJITOPUTMBI, B TOM YHCIIE C
NPUMEHEHHEM COBPEMEHHBIX
BBIYUCIIUTCIIBHBIX CUCTEM

OIIK-4.1.

3HaeT 0a30BBIC OCHOBBI
COBPEMEHHOTO MaTEMaTHYECKOTO
arnmapara, CBSI3aHHOTO C
MPOEKTUPOBAHUEM, Pa3padOTKOMH,
peanuzaiyen 1 OleHKOM KauecTBa
MPOTPaMMHBIX TPOTYKTOB U
IMPpOrpaMMHBIX KOMITJICKCOB B
Pa3IMYHBIX 00JIACTSIX
YEIOBEYECKON JIEATEThHOCTH

OIIK-4.2.

‘YMeeT UCIoNIb30BaTh 3TOT
MaTEeMaTUYECKHUN ammapar B
npohecCHoHaTbHON
JIEATEIBHOCTH

OIIK-4.3.

NmeeT npakTHUECKUNA ONBIT
MPUMEHEHHUS COBPEMEHHOTO
MaTeMaTHYECKOTO arnmapara,
CBSI3aHHOT'O C IPOCKTUPOBAHKEM,
pa3paboTKoOl, peanu3anuei u
OIIEHKOM KaueCcTBa MPOrPaMMHBIX
MPOJYKTOB ¥ MPOTPAMMHbBIX
KOMILJIEKCOB B Pa3IMIHBIX
00J1aCTSIX YeI0BEYSCKON
JIeSITeTIbHOCTH

OIIK-5.

CriocoOeH MOHUMATh MPUHIIMITHI
paboThl COBPEMEHHBIX
UH(DOPMAITHOHHBIX TEXHOJIOTHI
UCIIOJIB30BaTh MX ISl PEIICHHSI
3aja4 Mpo)eCCUOHANTBHON
JIeSITeIbHOCTH

OIIK-5.1.

3HaeTe TeXHOJIOTHH,
HEOOXOIUMBIE IS MIPUKIIAHOTO
[IPOrpaMMUPOBAHMS, BKITIOYAs
COBpeMeHHbIE ()YHKIIMOHATEHBIE
A3BIKU HpOFpaMMI/IpOBaHI/ISI, a
TAKXXC OCHOBHBIC HpI/IHHI/IHI)I 158
MOHSATUS, IPUMEHSIEMBIMU [IPU
HCITIOJIB30BaHUU KOMHI)IOTepHLIX
ceTen

OIIK-5.2.

VMeeT moJib30BaThCs
TEXHOJIOTHSIMH TTPHUKIIATHOTO
MIPOrpaMMHUPOBAHUS, BKIIOYAs
Cpelibl BHICOKOYPOBHEBOTO
MPOrpaMMHUPOBAHUS

OIIK-5.3.

Nmeet mpakTUyecKuid ONbIT
HUCIOJIL30BAHUS TEXHOJIOT UM
MIPUKIATHOTO MPOrPaMMHUPOBAHHUSI

[K-3.

Crioco0eH MPUMEHSITh METOIbI
MAaTEMATUYCCKOI'O "
AJITOPUTMHUYCCKOT'O
MOJICTTUPOBAHMUS [T PEIICHUS
KaK TEOPETUYCCKUX, TaK U
MPaKTUYECKUX 33/1a4 B PaMKax
podeCCHOHATTEHOM

IK-3.1.

3HaeT OCHOBHBIC METOABI
MAaTEMATHYCCKOTO U
AJITMOPUTMHUYCCKOTO
MOZACIIUPOBAHUSA, a TAKIKEC UX
MMPUMCHCHUC IJI pCHICHUA
TEOPECTUUYCCKUX U MPUKITATHBIX
3a1a4
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ACATCIIBHOCTHU

[K-3.2.

YMeeT npuMeHSATh METOIBI
MAaTeMaTHIECKOTO 1
aJIrOPUTMHUYECKOTO
MOJICTTUPOBAHMS IS aHAJIN3a U
peIlIeHUs Pa3IuYHbIX 337134 B
0071aCTH MAaTEMATUKU U
KOMITBIOTEPHBIX HaYK

[K-3.3.

HmeeT onbIT UCTIONB30BAHUS
METO/I0B MaTEMAaTHIECKOTO U
ANTOPUTMUYECKOTO
MOJICTTUPOBAHMS ITPU PEIICHUH
TEOPETUICCKUX U MPHUKIIATHBIX
3amad B mpodeccrnoHaabHOU
JIESATEIILHOCTH
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3. Temaruueckuii njiax

Nen/ TpynoeMkocTh, akageMH4YeCKHE YAChI
n Ounas ghopma
KonTakTHasi padoTa
HauMmeHnoBanue = TKY
pazaeja AU CHUTLTHHBI - = = (Texkyumii
(Momyust) = E‘ E Koutpoan CamocTosiTe]n KOHTPOJIb
Z = = Has pabora ycIeBaeMOoCTH)
) s 7
= o 2
O s
=
1 BBenenue B HelipoHHBIE 7 7 7 22 Jomamraue
CeTH 3a/IaHms,
Tect
2 Heiiponnsle cetu ans 8 8 8 24 Jomamraue
3a/ad ¢ 3a/IaHus,
H300paKCHISIMHU Tect
3 Hetiponnslie cetu ajis 8 8 8 24 Jomamaue
3a/1a4 ¢ TEKCTOM 3aJlaHus,
Tect
4 I'enepaTtuBHBIE MOIETTH 7 7 7 24 Jomamrane
Y 33J1a44 CO 3BYKOM 3aJlaHus,
Tect
IK3amen 6
Hmozo: | 30 30 30 6 94
O6vem oucyuniunsvt (Mooy/s) 190
(6 ax. u.)
Obvem Ooucyunaunvt (Mooyns) 5
(6 3au. eo.)
4. CopepxxaHue TMCUUILTHHBI (MOTYJIs)
Nen/m HanMmenoBanue pasgea ConepxaHue TUCHUNIMHBI (MO1YJIs1) 0 TEMaM
AUCIHUNJIMHBI (MOYJIs1)
1 BBenienue B HEWPOHHBIE CETH Heiiponnslie cetu. D dekTrBHOE 00yueHHEe HEHPOHHBIX CEeTeH.

2 Heiiponnsle cetn asns 3aa4 ¢ O¢ddextnBHOE 00ydueHHME HEHPOHHBIX ceTed, dacTb 2. CBepTOYHEIC
n300paKeHUIMHU HEHpPOHHBIE CETH. APXHUTEKTYpbl CBEPTOYHBIX HEHPOHHBIX CceTeil.
3agauun ¢ n3o0pakeHusiMU. Busyanuzanus Helipocereil.
3 Heiiponnsie cetu a1 3a1a4 ¢ PexkyppenTple He#poceTd. 3amadud ¢ TeKCTaMu. 1paHchopMepsl.
TEKCTOM SI3p1koBBIe Mozienu. Prompt Engineering.
4 ['enepatuBHbBIe MOJIeNN ¥ 3aaudl | 3a7ayyl cO 3BYKOM. | eHepaTuBHBIE MOJAEIIH.

CO 3BYKOM
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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. Manos, /I. A. I'ny6okoe oOydyeHue u aHanu3 JaHHbIX. [IpakTHuyeckoe pyKOBOJCTBO :
npakTudeckoe pykoBoacTBo / JI. A. Manos. - Cankt-IlerepOypr : BXB-IlerepOypr, 2023. - 272
c. - ISBN 978-5-9775-1172-8. - Tekcr : AIIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/2123365.

3. lonne, ®. 'nydbokoe o0yuenue Ha Python : mpaktuueckoe pykoBoactso / @. Illome. -
Cankr-IlerepOypr : [Tutep, 2023. - 576 c. - (bubnmmoreka nporpammucta). - ISBN 978-5-4461-
1909-7. - Tekcr : anexrponnsbiit. - URL: https://znanium.com/catalog/product/2123389.

4. Mlonne, ®. 'mybokoe obyuenue ¢ R u Keras : npakruueckoe pykoBojictBo / @. Illome ;
nep. ¢ auria. B.C. Sluenkoa. - Mocksa : JIMK Ilpecc, 2023. - 648 c. - ISBN 978-5-93700-189-4.
- Teker : anextponnsiid. - URL: https://znanium.ru/catalog/product/2109573.

Jononnumensnan numepamypa:

1. T'yndennoy A., benmxuo U., Kypsumis A. I'93 I'myOokoe o6yuenue / nep. ¢ anr. A. A.
CrnunkuHa. — 2-e u3f., ucnp. — M.: JIMK IIpecc, 2018. — 652 c.: us. un. — ISBN 978-5-97060-618-
6.

2. Tpack D. I'poxaem riy6okoe o6yuenue. — CII0.: TTutep, 2019. — 352 c.: un. — (Cepus
«bubnmuoreka nmporpammuctay). — ISBN 978-5-4461-1334-7.

3. I'yndennoy, 5. I'mybokoe oOydyeHue : mpaktudeckoe pykoBoAcTso / f. 'yademnoy, U.
benmxuo, A. Kypeusuis ; iep. ¢ anr. A. A. CiiuHkuHa. - 2-€ u3/1., uctp. - Mocksa : JIMK Tlpecc,
2018. - 654 c. - ISBN 978-5-97060-618-6. - Tekcr : onextponHsii. - URL:
https://znanium.ru/catalog/product/2155889.

6. MartepuajbHO-TeXHHYeCKOe o0ecreyeHne

VYHuBepcuTeT pacrnojaraeT MaTepualbHO-TEXHUYECKOM 0a30i, COOTBETCTBYIOLIEH
JIEMCTBYIOIMM MTPOTHUBOIIOKAPHBIM MPaBUIaM U HOPMaM M 00ecrieYnBaroIIeii MpoBeIeHUE BCeX
BUJIOB JIUCUUIUIMHAPHOW W MEXIUCUUIUIMHAPHOW TIOATOTOBKH, MPAKTHYECKOW W Hay4YHO-
UCCIIEIOBATEIbCKON PaboT 00yJaronuXcs, MPeAyCMOTPEHHBIX YU€OHbBIM IIJIAHOM.

[TomeneHus1, KOTOpBIE MPEACTABISAIOT COO0H yueOHbIE ayIUTOPUH [Tl TPOBEACHUS 3aHATHI
JEKIIMOHHOTO THUMA, 3aHATUH CEeMMHAapCKOro (IpakTUYeCKOro) THIA, TPYNIOBBIX U
WMHAUBUAYaAJIbHBIX KOHCYJIbTAIMH, TEKYIIIETr0 KOHTPOJIS U MPOMEKYTOUHON aTTeCTalliH, a TaKKe
MOMEIICHUS Il CAMOCTOSATENBHOM paboThl M OMEIIEHUS Il XpaHEHUS U NMPO(UITAKTUYECKOTO
o0city’)kuBaHUs yueOHOro obopynoBaHus. IlomeneHnss yKOMIUIEKTOBaHb! ClIEUAIN3UPOBAHHON
MeOeIbl0 U TEXHUYECKHMMHU CPEICTBAMH OOYUYEHHs, CIY>KAIlUMH JUIs TPEACTaBICHUS y4eOHOU
nHpopMaIu OOJIBIION ayAUTOPHUH.
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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
https://znanium.ru/catalog/product/2155889

N3yuenne quCIuIInHb (MOIYIIs) 00ECIIeYnBaeTCs B YYCOHBIX ayIUTOPHSIX, OCHAIIICHHBIX

— CTOJIaMHU U CTYJIbSIMU;

— KOMIIbIOTEPHOU TEXHUKOU;

— MEXaHWYECKHMHU KaIbKYJISITOPaMHU;

—  CHENHUATN3UPOBAHHBIM 000pYyI0BaHUEM, BKJIIOYAs! IEMOHCTPAIIMIOHHOE 000PYAOBaHUE.

[TomerieHus A1 CaMOCTOATENBHOM paboThl 00yUYarOIINXCsl, B TOM YUCIIE IPUCIIOCOOTIEHHBIE
JUI WCIOJB30BAHUS MHBAJIUAAMHU M JUIAMUA C OTPAaHUYECHHBIMH BO3MOXKHOCTSMHU 370POBBS,
OCHAIIIEHbl KOMIIbIOTEPHON TEXHHMKON C BO3MOYKHOCTBIO IHOJKIIOUEHHs K ceTH «MHTepHeT» u
o0ecrieyeHHeM  JIOCTyNa B  3JCKTPOHHYIO  HH(POPMALMOHHO-O0OpPA30BATEIBHYIO  CPEdy
YHuBepcurera.

OOyyarommMcesl IPeNOCTaBIAETCA JOCTYIl (B TOM 4YHCIE YIAIEHHBIN) K pecypcam
MH(POPMALMOHHO-TEIIEKOMMYHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YHCJI€ ANEKTPOHHBIM OMOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM MpPO(GECCHOHATBHBIM 0a3aM
JTAHHBIX U UH(OPMALIMOHHBIM CIIPABOYHBIM CUCTEMaM):

Ne HaumeHoBaHue moprasia Ccplika
(u31aHusl, Kypca, IOKYMeHTA)
1. Hayunas snextponnas 6ubnuoreka elibrary.ru https://elibrary.ru/defaultx.asp
OuoIMoTEKA
2. baza manneix mis I T-cneruaincTos https://habr.com
3. | Baza mannsix ScienceDirect https://www.sciencedirect.com
4. | OdurmansHbpIi calT MUHHCTEPCTBA HAYKH https://minobrnauki.gov.ru/

BbIcIIero oopasosanus Poccuiickoit @eaeparuu

5. | ®enepanbhsiii moprai «Poccuiickoe oopazoBanue” | https://www.edu.ru/

6. | Mudopmanuonnas cucrema "Eaunoe okHo nocryma | http://window.edu.ru/
K 00pa3oBaTeNbHBIM pecypcam"

7. | Enunas xomnexiums nudpoBsix oOpazoBatenbubix | http://school-collection.edu.ru/
pecypcoB

8. denepanbHbIi HEHTP UHHOPMAIIMOHHO - http://fcior.edu.ru/
00pa3oBaTesIbHBIX PECYPCOB

[lepeueHp HMHPOPMAIIMOHHBIX TEXHOJOTUH, WCHOJB3YEMBIX IPU  OCYIIECTBICHUU
00pa3oBaTeNLHOTO MpoIiecca M0 TUCHUIIIMHE (MOAYII0), B TOM YHCIIE€ KOMIUIEKT JIMIEH3HOHHOTO
IPOrpaMMHOr0  OOecleyeHusl, COBPEMEHHble MpodeccuoHalbHble 0a3bl  JaHHBIX U
MH(POPMAaLIMOHHBIE CIIPABOYHBIE CUCTEMBI:

HaunmenoBanue 1O ITpousBoacTBoO JluneH3nonHoe / cBOOOAHO

pacmpocTpansieMoe

OnepanuoHHbIe CUCTEMBbI:

Microsoft Imagine (Windows Client, Server) | sapy6exnoe | nurensnonsoe

BpaysepsI:

Slupexc.bpaysep OTEYECTBEHHOE | CBOOOJHO PacpOCTpPaHsIEMOe

Google Chrome 3apyOeKHOe cBOOOJIHO pacrpocTpaHsIeMoe

Od¢ucHble NpUI0KEHNS:

Microsoft Imagine (Visio, OneNote) 3apy0ekHOoe JMLIEH3UOHHOE

TeXstudio 3apy0exKHoe CBOOOJIHO pacIpOCTPaHIEMOE

Adobe Acrobat Reader 3apyOeKHOe cBOOOJIHO pacrpocTpaHsIeMoe

IporpammHoe o0ecneveHne 1Jisl IVIAHHPOBAHUS H YYeTa BPeMEHH:

Toggle app | 3apyOexHoe | cBOOOJIHO pacnpocTpaHsIeMoe

CucTeMBbl YHpaBJeHHsI MPOEKTAMM:

Microsoft Imagine (Project) | sapyGexHoe | nuuensnonHOE

CucTeMBbl ynpasJieHHsi 6a3aMH IaHHBIX:

Microsoft Imagine (SQL Server) | sapyGesxuoe | muuensHonHOE

Cucrtemsl peseppHOro konuposanus (backup):
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Acronis Backup Advanced for HyperV | sapy6exnoe JMLIEH3UOHHOE
CnpaBoYHO-NIPABOBbIE CHCTEMBI:

KoncynprantlLioc: cripaBouHO-IIpaBOBast OTEYECTBEHHOE | JINIICH3UOHHOE

cucTeMa

CpencrBa aHTMBHPYCHOM 3aIIMTHI:

Kaspersky Endpoint Security mist 6usaeca OTEYECTBEHHOE | JHIIEH3HOHHOE
Crampmaprasii Russian Edition

Cpensl pa3padoTKm:

Visual Studio Code 3apy0exHoe CBOOOIHO pacpoOCTPaHIeMOe
Bash (Unix shell) 3apyOexkHOE CBOOOJIHO pacnpocTpaHsIeMOe
Anaconda 3apy0OeKHOE CBOOOJTHO pacIpoCTpaHsIEeMOe
Robotic Operating System 3apy0exKHOE CcBOOOHO pacIpOCTPAHIEMOE
CopelliaSim 3apyOeKHOe CBOOOJIHO pacrpocTpaHsieMoe
Google Colaboratory 3apy0exHoe CBOOOIHO pacpOCTPaHIEMOe
IlakeTbl IPOrpaMMHBIX CPEeACTB M OMOJINOTEK:

AutoPsy 3apy0eKHOE CBOOOJTHO pacIpoCTpaHsIEeMOe
Interactive Disassembler (IDA) 3apy0eKHOe CcBOOOJHO pacIpOCTPAHIEMOE
Cucrtembl ynpapjeHusi onéanorpagudeckoii HHGpopManueii:

Zotero | 3apy6exHoe | cBoGOIHO pacipocTpansieMoe
CepBuchl U C1yKOBbI:

Bind 3apy0eKHOE CcBOOOJHO pacIpOCTPAHIEMOE
Docker 3apyOexKHOE CBOOOJIHO pacnpocTpaHsIeMOe

7. MeroanyecKue v OlleHOYHbIe MATEPHAJIbI
MeToan4yeckue yKazaHHus I 00y4AIOUIUXCS 110 OCBOCHUIO TUCHHILIMHBI (MOYJIs1)

B npouecce nzyuenust nucuumunnsl (Moaynsi) «Deep Learning (I'my6okoe oOyuenue)» B
paMKax TEKYyILIEro KOHTPOJs yCIEeBAeMOCTH HMCIOJIB3YIOTCS Takhe BHUbI y4eOHOW paboThl, Kak
JIEKIIMU, CEMHMHAPBI, KOHCYJbTAllUH, JOMAIIHUE 3a/laHusl U TECThl, a TaKXe pa3In4Hble BUIbI
CaMOCTOSITENIbHOW paboThl OOyyaromuXcst MO 3aJaHHI0 TpernojaBaTeNs, HalpaBJIeHHbIE Ha
pa3BUTHE  HAaBBIKOB  MPO(ECCHOHANBHOM  JIEKCHKH,  3aKpeIUleHue  MPaKTUYECKUX
npoeCcCHOHATBHBIX ~ KOMIIETEHIIMH, TMoolpeHrne uHuUIMaThB. Kpome Toro, cryaeHTam
MIPEOCTABIISETCS] BO3SMOKHOCTh NOJTY4YeHHsl OOHYCHBIX OalljIOB 3@ BHICOKMI YPOBEHb BBIIIOJIHEHHUS
JIOMAITHUX 3a/IaHUH, TPEBBIMIAIONIMN CTaHAApPTHBIE TpeOOBaHUs, MPOSBIEHUE HWHUIMATHBBI U
KpPEaTUBHOCTH.

Jlexyus — cuUCTEeMaTHYecKoe, IOCJIEI0BATEIbHOE, MOHOJOTHUYECKOE  M3JI0KEHUE
npernoiaBaTeseM yueOHOTO MaTepraa, Kak IpaBuiio, TEOPETHYECKOTO XapaKTepa.

B mporecce nekinmii peKOMEHAyeTcss BECTH KOHCHEKT JIEKLHUI: KPaTKO M CXEMAaTUYHO
(UKCUPOBATh OCHOBHBIC HWICH, BHIBOJBI M OOOOIICHHUS JICKIMW; BBIIENATH BaXXHBIE MBICIH,
KJIIOYEBbIE CJIOBa W TepMUHBL. HeoO0X0IMMO OTMETUTH BONPOCHI MM MaTepUalbl, KOTOpHIE
BBI3BIBAIOT 3aTPYIHEHHS, U TOTBITATECS HAWTH OTBETHI B PEKOMEHIOBaHHOU JnTepatype. Ecimu
pa3oOpaThCsi B MaTepuane He YAaercs, ClieAyeT cOpMYIMpPOBaTh BONPOC M 3aJaTh €ro
NPETO/IaBaTeI0 Ha KOHCYJIBTAIIMH WM BO BPEMSI CEMUHAPCKOTO (TIPAKTHYECKOTO) 3aHSTHSL.

Yuacmue 6 cemunape (ayoumopnas paboma) — akTuBHasi paboTa CTy/leHTa Ha CEMUHape,
€T0 OTBCThHI HAa BOITPOCHI MPEIogaBaTeiIsad U y4aCTUC B JUCKYCCHH.

JIJist ycenmHoro y4acTrsi B CEMHHApE CTYACHTaM PEKOMEHIYETCs 3apaHee 03HAKOMUTHCS C
TEMON OOCYXXJIEHHUS, MPOYUTaTh HEOOXOIUMBIE MaTEpPHAIBl U TIOJTOTOBHTH BOMPOCH. BakHO
AKTUBHO CJIYHIATh U BOBJICKATHCA B JJUCKYCCHUIO, BBICKA3bIBAsd CBOU MHCHUS U apTYMCHTUPYS UX.
[lpu oTBeTax Ha BOMPOCHI MPEMONABATENSI CTOUT OBITH YBEPCHHBIM, YETKHUM W JIOTUYHBIM,
OMHPAsCh HA U3YYCHHBIN MaTepuall. Takxke MOJIe3HO MOACPKUBATH IUATIOT C OJJHOKYPCHUKAMH,
4TOOBI 000TaTUTh OOCYKJIEHNE U PACIIUPUTH CBOW 3HAHMS.
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Koucynomayuu — CTpyKTypUpOBaHHBIE BCTpEYM, Ha KOTOPBIX IMpernojaBaTesn
IPEOCTABIISIOT HHIUBUAYATbHYIO WK TPYIIOBYIO MTOMOIIb B OCBOCHUH Y4€OHOTO MaTepuaa,
00CYyXJIEHUHU BOIIPOCOB U PEIICHUH MTPOOJIeM, BO3HUKAIOIIUX B Mpoliecce 00yueHus.

KoHcynpTanuu MOryT BKIIIOUaTh Pa3bsICHEHUE CIOKHBIX TEM, IOJTOTOBKY K SK3aMEHAM U
MOMOIIb B BBIMOJHEHUN MPOEKTHBIX pabOT, YTO CIIOCOOCTBYET Oosiee TIy0OKOMY MOHUMAHUIO
IpeIMeTa U YJIy4IIEHUIO aKaJleMUYECKON yCIIEBaEMOCTH

Homawnee 3a0anue — HaOOp 3a7a4 MO TeMaM HEJIEIH.

[Ipu pabore Hax [AOMalIHUMU 33JaHUSMU BaXXHO BHHUMATEIBHO O3HAKOMUTHCS C
TpeOOBaHUSIMU U CPOKaMU BBINOJIHEHUs. PekoMenyercss pa3douBarh 3aaHus Ha JTarbl, YTOObI
n30exaTh MEeperpy3kd M JIydille yCBOUTH Marepuai. Mcmonp3oBaTh pa3iuyHble HMCTOYHHKU
uH(pOopMalnu, BKII0Yas yaeOHUKH U OHJIAaH-PeCcypChl, i 0oJiee rTyOOKOro MOHMMAaHUS TEMBI.

Tecm — ocobas ¢opma TpoBepkH 3HAHWH. [IpOBOIWTCS IMOCIIE OCBOCHHS OJHOW WA
HECKOJIbKUX TEM M CBHJICTCIBCTBYET O Ka4eCTBE IMOHMMAHUS OCHOBHBIX TOHSATHH HM3y4aeMOro
marepuasia. TecTOBbIC 3aJaHMsi COCTABJICHBI K KIIOYEBBIM TOHSITHSM, OCHOBHBIM pa3ieiaMm,
B2)KHBIM TEPMUHOJIOTHUECKUM KaTErOPHSIM U3Y4aeMOM JUCIUTUTAHBI (MOTYJIs).

JI1st TIOATOTOBKU K TECTYy HEOOXOIMMO 3HATh TEPMHHOJIOTHUSCKHIA armapaT JTUCIUIUIAHBI
(MOTyJIs1), TOHUMATh CMBICJT HAYYHBIX KATETOPHUI U YMETh UX UCIIOJIb30BaTh B MPO(HECCHOHAILHOU
JeKkcuke. BnaneHue MOHSATUHHBIM ammapaTtoM, BKIFOYEHHBIM B TECTOBBIC 3aJaHUs, MO3BOJISIET
NperoJiaBaTeNit0  OBICTPO  HPOBEPUTH  YPOBEHb  MOHMMAaHUS  CTYICHTAMHU  BaXKHBIX
METO0JIOTUYECKUX KAaTETOPHIl.

Bonycnvie 6annvt — 3TO OLEHKU, KOTOPBIE CTYAEHTHI MOTYT IOJIYYUTh 3@ BBIIOJHEHHE
JIOTIOJIHUTEIIbHBIX 3a/1aHUN.

®opmaT OOHYCHBIX 0aJUIOB MO3BOJIET CTYACHTAM YJIYYIIUTh OOIIYIO OLIEHKY IO KypCy H
CTUMYJIUPYET yIiIyOJieHHOe U3yYeHHe MaTepuaa.

Camocmosmenvnasa paboma — paboTa CTYJEHTOB, HalpaBlCHHAs Ha YIIIyOJEeHHOE
M3YYEHUE OTJEIbHBIX TEM U BOIIPOCOB YUEOHON AUCIMITIIUHBI (MOTYJIS).

B nporecce camocTosTensHON paboThl CTYACHTHI B3aUMOJICHCTBYIOT C PEKOMEH1I0BaHHBIMU
MaTepuaiamMH pU MUHUMAJIBHOM y4YacTHH MpenojiaBatess. 3a1auu CTyJeHTa BKI0YaoT padoTy
C KOHCIEKTaMH JIeKIMi (06paboTka TeKCTa), MIOBTOPHOE U3yUEeHUE YUEOHBIX MAaTepUaIOB IJIAHOB
U TE€3UCOB OTBETOB, M3YUYEHUE JOMOJHUTENBHBIX TEM, BBINOJIHEHHE YUeOHO-HNCCIIEI0BATENbCKUX
3aIaHUI U IpYyToe.

Cucrema OLlCHUBAHUSA PE3YyJbTATOB oﬁyqemm Mo JTUCHMIIJINHE (MOI[y.]'lIO)

Kpurtepun nosnyyenusi ypoBHsi M OlleHUBaHUA cOPMHUPOBAHHOCTH KOMIIETEHUMH 1O
aucuunaune (moay.aao) «Deep Learning (I'styd0okoe 00y4yeHnue)»

OrneHuBaHue YpPOBHS Y4EOHBIX JOCTIKEHUH, OOYYArOMIMXCSA MO IUCHUIUIMHE (MOIYIIO),
OCYIIECTBIISIETCS B BUJIE TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH M MPOMEKYTOYHOM aTTECTAIIUH.

[IpomexyTouHasi aTTecTalusi MO AUCHUIUIMHE (MOIYJIO) OCYIIECTBISIETCS B Qopme
9K3aMeHa, Py TOM MPOBOJAUTCS OIIEHKA KOMITETEHIINHA, C(HOPMUPOBAHHBIX IO JUCIUTUIMHE.

Jlnst oleHWBaHMS TEKYIIETO KOHTPOJS YCIEBAEMOCTH M TMPOMEKYTOUHON AaTTecTaluu
UCTIONB3YETCS IeCATUOAIUIbHAS IIKaJla OLEHUBAHUS, KOTOpash COOTHOCHUTCS C TPaTUIIMOHHON
nATHOATUTPHON TITKAJION CIIEAYIOIINM 00pa3oM:

JecarudasnbHass  IlarnéanabHas O0mas xapakTepHCTHKA pe3yJbTaTa 00y4eHus! 1o
OLICHKA OLICHKA AUCUHHILVINHE (MOLYJII0)
10 OTnryHO CTyZneHT TOJIHOCTHIO BIa/ieeT 3HAHWAMH, HM3JI0KEHHBIMHA B
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Hecarudamnpuas) IlaruéannbHas O01asi xXapaKkTepucTHKA pe3yJabTaTa 00y4eHus Mo

OLICHKA OLICHKA JucHMIInHe (MOIYJII0)
9 OTnuyHO pabodeii mporpamme, U TITyOOKO OCMBICHISIECT AUCHUIUTHHY. OH
8 OTIM4HO CaMOCTOSITETTFHO W JIOTHYECKH TIOCIIeIOBATEIHHO OTBEYAeT Ha

BCE BOIIPOCHI, aKIICHTUPYS BHUMaHHE Ha HauOoJiee Ba)KHOM.
YMeeT aHaaM3upoBaTh, CpPaBHUBATh, KIACCU(DHUIIMPOBATS,
000011aTh, KOHKPETH3UPOBAaTh W  CHCTEMAaTH3MPOBATH
W3YYCHHBI MaTepuas, BBIJAENSS KIIOYCBBIE MOMEHTBI U
yCTaHaBJIMBas MPUYHMHHO-CIICJCTBEHHBIE CBs3H.  UeTko
(dopMymupyeT  OTBETBI,  yBEPEHHO  HWHTEPIPETUPYET
pe3yNbTaThl aHAIW30B W JIPYTUX HCCIICOBAHUN, a TaKKe
pemaer cioxkHble 3amadd. CTyIeHT XOpOIIO 3HAKOM C
METOJIaMH UCCIICIOBAHMSI, HEOOXOAUMBIMHU JIJIS IPAKTUUECKOMN
JESITEIIBHOCTH, U YMEET CBS3bIBATh TCOPETUUCCKUE ACTICKTHI
JTUCIUTUINHBL (MOIYIISI) C IPAKTUICCKUMU 3aJadaMHu.

7 Xoporio CryneHT o0nanaeT 3HAHUSAMM IMPEAMETa MOYTH B IOJTHOM

6 Xopomo o0BeMe paboueii MporpaMMbl U CAMOCTOSTEIBHO, JIOTHYCCKH
MOCJIEIOBATEIILHO U BCECTOPOHHE OTBEYACT HAa BCE BOMPOCHI,
AKICHTUPYA BHUMAHUC Ha HaI/I60ﬂeC 3HAYNUMbIX MOMCHTAax.
OH yMeeT aHaJIM3UPOBaTh, CPABHUBATH, KJIACCU(PHUIIUPOBATD,
000011aTh, KOHKPETH3UPOBaTh M  CHUCTEMAaTH3MPOBATH
I/I3y‘IeHHBII71 Martcpuall, BbIACIAA €ro KIIOYCBLIC ACIICKTHI U
yCTaHaBJIMBas MPUYHHHO-CIICICTBEHHbIE CBSI3H.
@OopMyJNIMpYyET CBOM OTBETHI, YBEPEHHO HWHTEPIPETUPYET
pe3ysbTaThl AHAIW30B W JPYTHX HCCIICIOBAHHM, a TaKKe
pelaeT CIIoKHBIE CUTYaAIlMOHHbIE 3a1aui. CTYIEHT XOPOIIIo
3HAaKOM C MCTOJaMH HMCCIICIOBAaHU, HeOGXO}II/IMbIMI/I JJIA
NPAaKTHYECKOW  JESITENIbHOCTH, M  yYMEET  CBA3bIBAThH
TEOPETHYECKHE aCHeKThl TMpeaMeTra C  MPAKTHISCKUMH

3aJa4aMH.
5 YnoenerBoputensHo | CTyseHT oOiagaer 0a30BBIMH 3HAHHSAMH TI0 AWCIUTUIMHE
4 Y 10BeTBOpHTENLHO | (MOAYIIO), HO HUCTBITHIBACT TPYIHOCTH npu

CaMOCTOATECIIbHbBIX OTBETax u HUCIIOJIB3YET HETOYHBIC
(dopMynHpoBKH. B X0me OTBETOB OH JOIyCKaeT OLIMOKH,
Kacaromuecsi cyTH BompocoB. CTyIEHT CIOCOOEH pemaTh
TOJIBKO cCamble TMPOCThIE 3aJaud M  BIaJeeT JIHIIb
MUHHMAaJIBHBIM HA0OPOM METOJIOB UCCIIEIOBAHNSI.

3 He cnaun CryneHT He oBaelN 00s3aTeIbHBIM MUHIMYMOM 3HAHHH 110

He cnan NpeaMETY W HE MOXKET OTBETHUTH Ha BOIPOCHI, JaXKe €CIH

1 He cnan IpernojaBareNb  3aJaeT  JONOJIHUTEIbHBIE  HABOMSILIKE
BOITPOCHL.

Jucuunnuna (Monyis) «Deep Learning (I'my6okoe o0yueHue)» OLeHUBAETCS CIEAYIOIINUM
obpazoM:

AKTHBHOCTH Bec |KoauvecTBO Onucanue
Homarmaue 3amanus | 50% 15 Hab6op 3amad mo TemMam Henenu
TecThl 30% 4 [MucemenHas paboTa ¢ HAOOPOM 3a/1a4, KOTOPBIE HYKHO
PEIINTH 32 OTPAaHUIEHHOE BPEMSI
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AKTHBHOCTH Bec |KoanuectBo Onucanne

Ox3amMeH 20% 1 [TuceMeHHast uK ycTHast paboTa Hall 3aJaHUCM,
HAaIpaBJIeHHBIM Ha TIPOBEPKY HOIYyYESHHBIX 3HAHUH U
HAaBBIKOB I10 JTUCIHILTHHE (MOIYITIO)

dopmyia pacuyéra MTOroBoii OleHKH mo aucuumuinHe (Moayna) «Deep Learning
(I'mybookoe o0yuenue)»: «0,5 x cpennee 3a nomamrnaue 3agaaus + 0,3 x cpennee 3a Tectol + 0,2 X
IK3aMEH».

Taxke Ha Kypce BO3MOXHO ToiydeHHue «BOHYCHBIX 0ayuioB» (Oauibl 3a BBIMOJHEHUE
JOTIOTHUTEIBHBIX 33aHUM ), ITIs1 TIOBBIIIICHHUS OAJIJIOB 110 TUCHUILIHHE (MOJIYIIIO).

Texkyummii KOHTPOJIb ycIIeBaeMOCTH 00y4arOIIUXCS M0 JUCHUILIHHE (MOAYJII0)
IIpuMepHbIe JOMALIHHE 3aJaHUS

JomamHee 3a1aHue 1o TeMe «BBeneHne B HEHPOHHBIE CETH»

3aganue 1. OnumnTe OCHOBHbIE KOMIIOHEHTBI HEHPOHHOM CETH (BXO/IHOM CIIOH, CKPBIThIE
CJIOM, BBIXOJHOM cioi) 1 ux GpyHkuuu. [IpuBeaure npuMepsl pa3inyHbIX apXUTEKTYP HEHPOHHBIX
cerel M 00cynuTe, B KAKUX CIy4asX OHU MOTYT OBITh IIPUMEHEHHBI.

3apanme 2. Ucnons3ys Oubnuoreky TensorFlow wumum PyTorch, cozmaiite mpoctyro
HEHUPOHHYIO ceTh s Kiaccupukanuu Habopa naHHbx (Hanpumep, MNIST unu Iris). Onumure
IIarv, KOTOPbIE BbI IPEANIPUHSIN, U PE3YIbTAThl, KOTOPHIE BbI MOIYUUIIH.

3aganue 3. IlpoBeaute oOyueHue HEWPOHHON ceTH HAa HEOONBIIOM HAOOpEe TaHHBIX
(nanpumep, HaOOp JAHHBIX O LBETAX) U MpoTecTHpyite e€ 3pdexTuBHOCTD. [Ipoananusupyiite
pe3yIabTaThl, BKIFOYast TOYHOCTh M BO3MOKHBIE OITHOKH.

3aganue Ha O0HYCHbIe 0ayIbl: BriGeprte HEHPOHHYIO CETh, KOTOPYIO BbI PEaTH30BAIN B
OpeIbIAYIIeM 33/JaHud, W TPOBEJUTE ONTHMH3AIHI0 €€ THIepIapaMeTpoB (Hampumep,
KOJIMYECTBO CJIOEB, KOJIMYECTBO HEHPOHOB B KaXJIOM CIJIO€, CKOPOCTh 00yueHus). Mcnonb3yiite
MeTo/ nepedopa WM CIy4aiHOro MOUCKa JUIsl ONpe/IeeHNs] HATyqlInX 3HaUeHUH U CpaBHUTE
pe3ysbTaThl ¢ IEpBOHAYATILHON MOJ1eNbl0. [I0Ar0TOBbTE OTUET C TpaduKaMy ¥ aHATU30M BIUSHUS
U3MEHEHUs THIeprapaMeTpoB Ha MPOU3BOIUTEIBHOCTh CETH.

Jomamnee 3axanne no treme «HeliponHbIe ceTH A7 32124 ¢ H300paKeHUSIMU»

3aganue 1. PeanusyiiTe mnpocTtyro cBepTouyHylo HelpoHHyto ceTb (CNN) s
kiaccupukanun uzo0paxxkennii u3 Habopa nanHbix CIFAR-10. OnumunTe apXUTEKTypy CETH U
npoBeaute oOyuenue. [Ipoananusupyiite pe3ynbTaThl, BKIOYas TOYHOCTh MOJETIH Ha TECTOBOM
Habope TaHHBIX.

3ananme 2. Mccnenyiite pa3inyHble METOAbI IPeABapUTENbHON 00paboTKH N300paskeH i
(Hampumep, H3MEHEHHE pa3Mepa, HOpMalM3alus, ayrMeHTalus) ¥ UX BIUSHUE Ha
MIPOU3BOUTENIHOCTh HelipoHHOU ceTu. Co3aliTe HEOOIBIION MPOEKT, B KOTOPOM BBl CPAaBHUTE
pe3yNbTaThl KJIacCU(pUKALUN U300paKeHUH 10 U TIOCTIe TPUMEHEHUS 3THX METO/I0B.

3aganue 3. PeanusyiiTe mpoCTyi0 MOJENb JUIsl CETMEHTAlUU H300pa)kKeHHi, Hampumep,
ucnonb3yss U-Net. BriOepute HabOp MaHHBIX (Hampumep, HaOOp AAaHHBIX JUISI CerMEHTAluu
JIOPOXKHBIX 3HAKOB) U 00yuHTe MO1eNb. OLIEHUTE KaYeCTBO CETMEHTALIMU U TIPEACTAaBbTE IPUMEPHI
pE3yJIbTaTOB.

3ananue Ha O0HYycHBbIe 0a/ubl: Vcnonp3ys npeaodydeHnyto Moens (Hanpumep, VGG16,
ResNet mu Inception), agantupyiite e€ 1 peleHus 3aja4u Kiaccu(ukanuu HOBOro Habopa
n300pakeHU (HampuMmep, KiIacCH(UKAIMA MEIUIMHCKUX u300paxeHuit). IlpoBenute
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n000ydeHre MOJIeH Ha BallleM HaOope JAaHHBIX, ONTUMU3ZUPYNUTE TUIepapaMeTphbl U CPaBHUTE
pe3ynbTaThl C Hyls OOy4YeHHOU Mopenbio. lloaroroBpTe OTUeT ¢ TpaduKamu, aHAIM30M
MIPOU3BOIUTEIILHOCTH 1 BBIBOJIAMU O IPUMEHUMOCTH Tepeaauu oOyueHus B JaHHOHU 3a1ade.

I[OMHIHHee 3aJJaHUE 110 TEME ((HeﬁPOHHbIe CeTH 1JId 3a1a9 ¢ TEKCTOM»

3aganue 1. Peanusyiite Momens uisl KIacCU(PUKALIMN TEKCTOB, HCIIOIB3Yys HEHPOHHYIO CETh
(manpumep, LSTM wim GRU) Ha Habope gaHHBIX, TakoMm Kak IMDB 1151 aHanu3a TOHAJIBHOCTH.
Onumure apXUTEKTypy Ballleid MOJENW, MpOoBeauTe OOydYeHHEe M OLEHUTE €€ TOYHOCTh Ha
TECTOBOM Habope.

3ananmue 2. MccnenyiiTe METOIbI BEKTOPU3AIMK TeKCTa, Takue kak Bag of Words, TF-IDF
u Word Embeddings (manpumep, Word2Vec uu GloVe). Peanu3yiite npocTyro Moienb, KoTopas
UCTIONB3YeT OJIMH U3 3TUX METOJIOB ISl KIacCU(PHUKAIIMH TEKCTOB, M CPABHUTE PE3YIbTATHI.

3aganue 3. CoznaiiTe nNpocTyr0 MOJENb Ul T€HEPALUU TEKCTa, UCIIOJIb3YSl PEKYPPEHTHBIE
Heripornsie ceTd (RNN). Boibepure He00b110#1 TEKCTOBBIM KOpIyC (HampuMep, IpOU3BeIeHUE
JUTEpaTyphl) U 00y4uTEe MOJEIb Ha ero ocHoBe. CreHepupyiTe TEKCT U OLEHUTE ero KauecTBo.

3aganue Ha OoHycHble Oajubl: PeanusyliTe Moaenbp Ha OCHOBE apXUTEKTYPHI
tpancopmepoB (Hanpumep, BERT unu GPT) mist pemenus 3agaun, Takod Kak KiacCH(pUKAIUs
TEKCTOB WJIM OTBET Ha BOMPOCHL. Mcronb3yiTe mpe1o0y4eHHYI0 MOIEIb U IPOBEIUTE J00OyUeHHE
Ha BameM HaOope nAaHHbIX. OIlEHUTE NPOU3BOAMTEIBLHOCTh MOJIEIM U CpaBHUTE €€ C
KJlaccuueckuMmu noaxoaamu (Hanpumep, LSTM). IloaroroBeTe oT4eT ¢ rpadukamu, aHaaIu3oM
PE3yIaBTATOB U BBIBOJAMH O MPEUMYIECTBAX W HEJIOCTATKAaX MCIOJIH30BAHUS TpaHCHOPMEPOB B
JTAHHOM 3aj1aye.

I[0Ma1m{ee 3aJlaHMEC IO TeME «FeHepaTI/IBHLIe MOJ€JIM H 3a1a4Y1 CO 3BYKOM>

3aganue 1. Peanusyiite BapuannonHyro aBTodHkozep (VAE) g renepanuu 3ByKOBBIX
curHaioB. Beibepute HabOOp NaHHBIX, HANPUMEP, 3BYKU MPUPOJbl WM MY3bIKAJIbHBIE HOTBHI.
OOyunute MOJAEIb W CreHEpUPYHTE HOBBIE 3BYKOBBIE 00pasmpl. OleHUTe KadyecTBO
Cr€HEPUPOBAHHBIX 3BYKOB.

3aganue 2. M3yunte MeTonbl mpeaBapuUTENbHONM 00paOOTKM ayauodailyioB, Takue Kak
npeoOpazoBanne Oypbe U Men-4yacToTHOE KernctpanbHoe npenactaBienue (MFCC). Peanusyiite
OPOCTYI0 HEWPOHHYIO CeTh Ul Kiaccu(UKaluu 3BYKOB (HampuMep, pacro3HaBaHUeE
MY3bIKaIbHBIX HHCTPYMEHTOB) U MIPOAHATU3UPYHTE BIHUSIHUE PA3IMUHBIX METOJI0B 00pabOTKHU Ha
TOYHOCTb MOJEJIN.

3aganue 3. Coznaiite Mozenb pekyppeHTHOH HelipoHHoW cetn (RNN) mis reneparu
My3BIKaJIbHBIX TocaenoBatenbHocTel. Mcenonpiyiite MIDI-¢aiinel B kauecTBe oOyuaromiero
Habopa 1aHHbIX. OGyYNTE MOJIENb U CTEHEPUPYUTE HOBYIO MY3BbIKAJIbHYIO KOMITO3ULIMI0. OLIeHnTe
€€ Ka4eCTBO U OPUTMHAJIBLHOCTb.

3ananue Ha OoHycHble 0aiubl: Peanusyiite reHepatuBHO-cocTsA3aTenbHylo ceTb (GAN)
JUIS TEHEpaIK 3BYKOBBIX CHUTHAJIOB (HAlpUMep, CUHTE3 PEYM WM MY3bIKaJbHBIX (DparMeHToB).
Hcnonp3yiiTe HaOOp MaHHBIX, cojepKalluii ayauogaiyibl, U MpoBeAUTE OOyYeHHE MOJEIH.
OrneHuTe KaueCcTBO CreHEPUPOBAHHBIX 3BYKOB C MOMOIIBIO METPHUK, TakHX Kak Inception Score
win FID. [loarotoBbre oTueT ¢ rpaduKamMH, aHaJIU30M pE3YyJIbTaTOB U BBIBOJAAMU O
npuMmeHuMoctd GAN 151 3a1a4 reHepaluy 3ByKa.

IIpumepHbIe 3a1aHUS IO TeCcTaM
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Tect no Teme «BBeieHUe B HEliPOHHBIE CETH

Bonpoc 1. Yto Takoe HelipoHHast ceTh?

A) AnropuT™m JUisl COPTUPOBKH JIaHHBIX

B) f3bik mporpaMmupoBaHust

C) Cnoco6 xpaneHnust ”HpOpMaIuu

D) Mozenb, UMHTHpYIOLIast pabOTy YeIOBEYECKOro MO3ra Jjisi 00pabOTKU TaHHBIX
OtBer: D

Bonpoc 2. Kakoit u3 cieayrommux KOMIOHEHTOB SBJSIETCS OCHOBHBIM 3JIEMEHTOM HEHPOHHOU
cetu?

A) Cron

B) I'papuxnu

C) Maccussl

D) ®ynxiuu

OtBet: A

Bonpoc 3. Kak Ha3biBaeTcs (YHKIUS, UCIONIb3yeMas JUIsl aKTUBAllMM HEHMPOHOB B HEMPOHHOM
cetu?

A) OyHKUIHA TOTEPH

B) ®ynkuus aktuBanumn

C) OyHKUMS ONTUMHU3ALUU

D) ®ynkuus perpeccun

OtBet: B

Bonpoc 4. Kakoii U3 ciaeayronmx alropuTMOB UCIOIb3YeTCs sl 00ydeHUs] HeHPOHHBIX ceTen?
A) I'paniveHTHBIN criycK

B) lunamuyeckoe nporpaMMUpOBaHHe

C) Meroa HaMMEHBIINX KBAJPATOB

D) Anroputm K-HeiipeiicToB

OtBet: A

Bonpoc 5. Kakoe u3 cienyromux yrBepxaeHui o nepeodyuenuu (overfitting) siBiisiercs BEpHbIM?
A) Mogienb XOpomo 060011aeT JaHHbIe

B) Mogenb cumikoM CIoKHa U MOACTPAUBACTCS TIOJT ITyM B IAaHHBIX

C) Mopnenb He 10CTUTAET BBICOKOW TOYHOCTH

D) IlepeoOyuenue He siBisieTcs MpoOIeMO 11l HEMPOHHBIX ceTeil

OtBer: B

Tect no teme «HelipoHHbIe ceTH 115 32124 € M300paKEHUAMU»

Bonpoc 1. Kakoii THn HeHpOHHOI CeTH Yale BCEero UCIOIb3yeTcs 71 00padoTKu n300paskeHnii?
A) IlonHocBsI3HAs HEMpOHHAs CETh

B) PexyppeHnTHas HelipoHHas ceTh

C) Ceprounas HeiponHas cetb (CNN)

D) I'eneparuBHO-cocTs3arenbHas cetb (GAN)

OtBer: C

Bonpoc 2. Kakoii u3 cleAylOIUX CIOEB SBJISETCS OCHOBHBIM KOMIIOHEHTOM CBEPTOYHOMU
HENUpOHHOMU ceTn?

A) Croit akTUBaIuu

B) Cnoii cBepTkn

C) [MonHOCBS3HBIN CIIOU
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D) Crnoit HOpManu3anuu
Otger: B

Bonpoc 3. Kakoii MeToa 00bIYHO UCIIONB3YETCS AJIi YMEHBIICHUS! Pa3MEPHOCTH MU300pakeHUH B

CNN?

A) Cgeptka

B) [lynunr (moabop)
C) Perpeccus

D) Hopmanu3zarus
Otger: B

Bonpoc 4. Kak Ha3pIBaeTcs mpoiecc, Mpu KOTOPOM HEWPOHHAs CeTh 00y4aeTcsi Ha pa3MEYEHHBIX
JAHHBIX JIJIS KITaCCU(PUKAIIMUA N300paKeHHIA?
A) Henanzopaoe o0yueHue

B) OGyuenue ¢ yuurenem

C) OOyuenne 6e3 yuuTes

D) OOyueHnue ¢ noaKperyieHueM

Otger: B

Bonpoc 5. Kakoil u3 crieayomux METOJ0B MOET IOMOYb NPEAOTBPaTUTh IepeoOydyeHue B
HEHPOHHBIX CEeTSX JJIS 33724 ¢ U300paKeHUsIMU?

A) YBenuuenue pazmepa o0ydaroiiero Habopa JTaHHBIX
B) YBenuuenue uncna cioeB B CeTU

C) YMmeHbllIeHHE YHCTIa 110X 00y4eHUs

D) YBenuueHue CKOpOCTH 00yUYeHHS

Otget: A

3apanus AJ151 MPOMEKYTOYHOM ATTECTAIMM MO IUCHUILIHHE (MOAYJII0)

Ne 3ananue OtBeTt Komneren
n/n U
1. | Kakoii MeTO/ HCITONTB3YETCS U ONTHMHU3AINN HEMPOHHBIX CeTen? I'panuenTHbII OIIK-5
CITYCK
2. | Kakoii anroput™ ucnoib3yercs Ui oOydeHHsi HEHPOHHOH CeTH ¢ Adam OIIK-5
HCTOJIb30BaHUEM TPAJUEHTHOTO CITycKa?
3. | Kakoii u3 cieayrommx METOIO0B MOXKET OBITh HCIOJIB30BaH IS B OIIK-5
MpeNOTBpaIleHus nepeo0yyueHns?
A) YBenu4eHne 9ncia HeHpoHOB B CIIOE
B) Perynspuszanus
C) YMenblIeHre yncia 00ydaromux JaHHBIX
D) YBenuuenne ckopocTu 00ydeHHs
4. | Kakoil MeToJ HCHONB3yeTCsl JUIA T'eHEepalud HOBBIX JaHHBIX Ha | I'eHepaTuBHbIE IK-3
OCHOBE 00y4YeHHOU Moemn? Mozen
5. | Kak Ha3bIBaetcs mpoliece, Ipu KOTOPOM HEHPOHHAS CETh MOXKET B OIIK-4
a/1anITUPOBAThCS K HOBBIM JaHHBIM 0€3 TIOJIHOTo Nepeo0ydeHusi?
A) Fine-tuning (ToHkas HacTpoiika)
B) Transfer learning (mepenoc o0yuenus)
C) Unsupervised learning (oOyuenue 6e3 yuurens)
D) Reinforcement learning (o6ydenue ¢ moakperieHueM)
6. | Kakoii u3 ciioeB OOBIYHO UCIIONB3YETCSl B CBEPTOYHBIX HEHPOHHBIX Cront IK-3
CeTSIX JJI1 YMEHBIIICHUS Pa3MepHOCTH? nysunra/
moxoop
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7. | Kakoii U3 cjeIymOIIUX METOIOB IO3BOJISICT YIYUIIMTh KadyeCTBO D OIIK-4
redepanuu qaHHeix B GAN?
A) YBenu4eHHE YHCIa CJIOCB B TUCKPUMHHATOPE
B) YMenbuienue uncna 3mox o0ydeHust
C) YBenuuenue pazmepa o0ydaromero Habopa JaHHBIX
D) Hcnionp3oBanne Oosee COKHBIX (DyHKIHHA MTOTEPH
8. | Kakoii MeTox MCHONB3yeTcs AJsl MPEIOTBPAILCHUS ePeoOydeHHUs Hpon-ayt OIIK-4
HEWPOHHBIX ceTeil, J00aBIsAs IIyM K BecaM M aKTUBALUSIM?
9. | Kak HaspIBaeTcs mporenypa, KOTopas MO3BOJSIET HEMPOHHOU ceTn OO0yueHwue OIIK-4
aIafTUPOBAThCS K HOBBIM JJAHHBIM, OOHOBJISISI CBOM Beca Ha OCHOBE
OIuOKu?
10. | Kakoii TiII HEHPOHHOH ceTH 0COOCHHO 3P dPeKTHBeH It 00paboTku | CBepTouHas OIIK-5
m300paXkeHuil Gmarofaps CBOel apXHTEKType C HCIONb30BaHHeM | HCHPOHHas
¢GuIbTpOB? cerh
11. | Kak Ha3pIBaeTcs mporecc, pu KOTOPOM HelpoHHast ceTh o0y4aercst |  OOyueHwue ¢ OIIK-5
pacro3HaBaTh M KIACCU(PUIIMPOBATh H300pPaKEHUS HA OCHOBE yqutTeleM
METOK?
12. | Kakoli MeToJi BU3yalu3alud HCIONb3YyeTCs JUIsl IOHUMaHUs Toro, | [ paaueHTHBIH [K-3
KaKUe YaCTH W300pakeHUs BIMSIOT HA PEIICHUE HEHPOHHOU ceTu? METOA
BU3yaJIN3alAN
(mm
BU3yaJIN3aIINsL
aKTHBAIIMN)
13. | Kakoli ajiroputM HCHOJB3YETCS JJS YMEHBIICHHS Pa3MEPHOCTH Merton [K-3
JAHHBIX, COXPAHSS MPH 3TOM KaK MOXKHO OoIbIie WH(MOpMAIUH, U TJIaBHBIX
4acTO NMPUMEHSETCS B PEABAPUTENBLHON 00paboTKe N300paKeH it? KO??SESHT
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