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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

PabGouass mporpamma aucuuruHbel (Monmyns) «lIpogBunyroe rTimybokoe oOydeHue
(Advanced Deep Learning)» cocraBieHa B COOTBETCTBUHU C (helepalbHBIM I'OCYIapCTBEHHBIM
00pa30BaTeNbHBIM CTaHJAAPTOM BBICIIETO OOpa30BaHUS — MAarucTparypa IO HaIpPaBICHUIO
02.04.01 MaTtemaTuka 1 KOMITBIOTEPHBIC HAYKH, TPO(rIb METOIbI UCCIIeIOBAaHUI B MAITMHHOM
oOydeHuH, YTBEPKICHHBIM MpUKa3oM MUHHCTEPCTBA HAYKM U BBICHIErO 00pa3oBaHUS
Poccutickoit ®eneparuu Ne 810 ot 23.08.2017 roxa.

Nsydyenune mucrumuinabl (Momayist) «IIpoxsunyToe riybokoe obyuenue (Advanced Deep
Learning)» mo3BosiseT CcHOPMUPOBATH CHUCTEMHOE IOHUMAHUE COBPEMECHHBIX apXUTEKTYP
nIyOOKOrOo OOy4YeHUsT W pPa3BUTh MPAKTUYECKUE HABBIKM MPOSKTUPOBAHHUS, pealu3aluu u
UHTETPAllM  MYJIBTUKOMIIOHEHTHBIX  MM-cuctem,  CHOCOOHBIX  pemiaTh  CIIOKHBIC
MYJBTUMOIATTHHBIC 33]1a4H, BKIIOYast 00pabOTKy M300paKEeHUH, TEKCTa U PEYH, C TTOCIEAYIOMIEH
MPE3CHTALMEH U 3aIUTON TEXHUYECKUX pelIeHui B Tpo(ecCHOHAIbLHOMN cpeie.

MecTo JTUCUMILIIMHBI (MOXYJIS) B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl

Hacrosimas nucnumninHa (MOIyJb) BKIIOYCHA B YISOHBIH IJ1aH 1O MPOTrpaMMe TOITOTOBKU
maructpatypsl mo HampasieHuro 02.04.01 MaremaTnka M KOMIBIOTEPHBIE HAayKd, MPO(HIib
MeTo/1bl McClIeTIOBaHUI B MAIIIMTHHOM OOYYEHUH B BXOJIUT B YaCTh, POPMHUPYEMYIO YUaCTHUKAMU
00pa3oBaTeNbHBIX OTHOIICHUH Biioka 1 kak AuCIUILIMHA 110 BEIOODY.

Jucuummza (MOIyJb) JOCTYITHA K M3yYEHHUIO Ha 2 Kypce B 3 ceMecTpe.

Heab u3yyeHus TMCHUILVIMHBI (MOAYJIsI): MOATOTOBUTH OOYYaIOUIMXCS K pa3padoTKe,
MHTETPaliy 1 BHEJPEHUIO IPOJIBUHYTHIX MOJIesIel INTyOOKOro 00y4eHUs B COCTaBE KOMIUIEKCHBIX
NU-cuctem, oOecrieuuB WX KOMIIETCHUUSMH B OOJIACTH MYJIBTUMOJAIBHOTO aHAJN3a,
BOCIIPOM3BOAMMOIO  MPOrpaMMHMPOBAHUS, HMHXEHEPHOM ONTHUMM3AlMM M TEXHUYECKOH
KOMMYHHKAITHH, HEOOXOIUMBIMU JIJISl YCIIEITHON MPO(ECCHOHATBHOM IEATEIILHOCTH Ha TO3UIHH
uHXeHepa MamuHHOro oOydyenust (Machine Learning Engineer) u wumkeHepa ri1yOOKOro
ob0yuenns (Deep Learning Engineer).

3agayun u3y4eHust JMCUUILIHHBI (MOAYJISA):

— OCBOMTBH apXUTEKTYphl TITyOOKOro o0ydeHus i KoMmmnbroTepHoro 3peHusi (CNN),
o0pabotku Tekcra (OCR) u cunresa peun (TTS), Bximrouass RNN u Tpancgopmepsr;

— W3YYUTH NPUHIUIBI TIOCTPOCHUSI U MHTETPALlUN MYJITBTUKOMITOHEHTHBIX U -cuctem
U3 MojieNiell pa3InuHbIX JOMEHOB;

— HAY4MThCsl pa3palaTbiBaTh M PEATN30BBIBATH MOJAEIH MM JETEKIUH OOBEKTOB,
pacrio3HaBaHHs TEKCTa HA H300PaKEHUAX U CHHTE3a PEUH I10 TEKCTY;

— mpuoOpeCTH HABBIKKM OOBEMHEHHS HE3aBUCUMBIX MOJIENEH B €IMHBINA KOHBEHEp s
pelIeHns] KOMIUIEKCHBIX 3a/1a4;

— Pa3BHUTH CIIOCOOHOCTh YUTATh W AHAJIM3HPOBATh HAYYHBIE CTATHH IO MAIIMHHOMY
00y4EHUI0, UHTEPIIPETUPOBATH HOBBIE APXUTEKTYPhI U IPUMEHSTh UX HA MPaKTHKE.

B pe3yabTare 0cBOCHUA IUCHUILIMHBI (MOAYJIfA) 00yYAKOIUMIACS T0JI5KEH:

3HaAmMb:

— OCHOBHBIE APXHUTEKTYPhl TIyOOKOro OOYy4eHUs, MpUMEHsSEMble B KOMIIBIOTEPHOM
3penun (Computer Vision) — cBéprounsie Heliponnbie cetu (Convolutional Neural
Networks, CNN), o6pabotke Tekcta (Optical Character Recognition, OCR) u cuntese
peun (Text To Speech, TTS) — pexyppentHsie HeliponHble ceTd (Recurrent Neural
Networks, RNN), cetu tTuna tpanchopmep (Transformer);

— MPUHIUIB TOCTPOEHHS MYJIbTUKOMIIOHEHTHBIX WM-cuctem (Al systems) u
MHTET Ay MOJIENIEH U3 pa3HBIX JOMEHOB;

— MeXaHW3MbI pabOThl COBPEMEHHBIX MOJIENICH JETeKINU OOBEKTOB, PACIO3HABAHUS
TEKCTa U CHHTE3a PEeUH;

— TUINHWYHbIE HH)XEHEPHBIE KOMIIPOMUCCHI IPU pa3paboTKe U Pa3BEPTHIBAHUM MOJIENIEH
B PEATbHBIX YCIIOBHSX.
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ymemb:

pa3pabaTrbeIBaTh MOACIH JJIS ACTEKIIMH 00bEKTOB Ha N300paKCHUSX;

peaT30BBIBATH MOJICIIH PACIIO3HABAHMS TEKCTA HA H300paKCHUSX;

CO3/1aBaTh MOJEJIU JJIsSi CHHTE3a PEUYH U3 TEKCTa;

O0BEIMHATh HE3aBHCHMBIC MOJICM B CIUHBIA KOHBEWEp IUIsl PEIICHUS IEJIEBOM
3aJa4u;

YUTaTh U MHTEPIPETHPOBATh HAy4yHble CTAaThU [0 MAIIMHHOMY OOYyuYEHHIO,
AQHATU3UPOBATH HOBBIE APXUTEKTYPHIL.

eénaoemsp:

HaBbIKAMM HAMMCAHUS YUCTOr0, 3(h(HEKTUBHOTO U BOCIPOU3BOAUMOrO KOJIa Ha SI3bIKE
Python B pamkax 3a1a4 ri1y00Koro o0y4eHus;

NPaKTHYECKUMHU MHCTPYMEHTaMHU pa3paboTKu, OTiIaaku u HacTporiku MH-moneneit
(Al models) — takue kak PyTorch u npyrue (and others);

NOJXOJaMHU K TPOCKTUPOBAHWIO H TECTUPOBAHUIO KOMIUIEKCHBIX CHCTEM,
BKJTFOYAIOIINX 00padOTKy N300paKEHHM, TEKCTA U ayAHO;

HaBBIKAMM TIPE3EHTALMU TEXHUYECKUX PEIICHUH U 3aIlUThl INPOEKTHBIX PelIeHui
nepes SKCIEPTHON ayIUTOPHUEH;

TOTOBBIM MOPT(OIHO-TIPOEKTOM, COOTBETCTBYIOIINM TPEOOBAHUSIM PEATBHBIX 337a4
MAIIMHHOTO OOy4Y€HMs, 4YTO T[O03BOJSIET YBEPEHHO MPOXOAUTh TEXHUUYECKHE
cobeceoBaHMs Ha MO3WIMK MH)KeHepa MamuHHOro oOydenus: (Machine Learning
Engineer) u umxenepa rmyookoro ooydenus (Deep Learning Engineer).
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs
Kowmmerenmum, Qopmupyembie B pe3yabTaTe OCBOCHHS JAUCHUIUIMHBI (MOIYJs) TIpU
MIPOBEJCHNH YUeOHBIX 3aHATHI B (hopMe KOHTAKTHOU pabOThI 00YJaIOIIUXCS C IEAArOTHYECKUMU

paboTHUKaMU YHHUBEpCUTETA U B (DOPME CaMOCTOSATETHHON PAOOTHI 00yUYAIOIIIXCS:

Komnerennus

Conep:xaHue KOMIeTeHIIUN

Nupukarop
KOMIIeTCHLIM U

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
MIPUHIIATIBL YIIPABICHUS
BpPEMEHEM U IIeJICTIOIar aHus

VK-6.2.

YMeeT cTaBUTh pealnuCTU4HbIE U
JOCTHKUMBIE LI€JIU, OTIPEIENATh
IIPUOPUTETHI B CBOEH
JESITENbHOCTH, a TAKXKE
pa3pabatbIBaTh U BHEAPSTH
TUTaHBI 110 COBEPILIEHCTBOBAHUIO
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,
HaIpaBJICHHBIX Ha Pa3BUTHE
TUYHOU 3 (HEKTUBHOCTH U
npoheccuoHaIbHOrO pocTa

OIIK-1.

Crioco0eH HaxO0UTh,
(hopMySIUpOBaTh U pPelIaTh
aKTyaJbHBIC U 3HAYUMEIE
MPOOJIEMBI TTPUKIIATHON U
KOMIIBIOTEPHOU MaTEMaTUKHU

OIIK-1.1.

3HaeT COBPEMEHHBIE METO/BI
IIPUKJIAAHON MAaTEMATUKH U
MAaIIMHHOTO 00yUYeHHs, a TAKKe
MIpOrpaMMHBIE CPEJCTBA
AHAJIU3a JAHHBIX, IPUMEHSEMBbIE
B IEKTPOHHON KOMMEPIIVH JJIs
pelieHns 3aga4d
NIEPCOHAIIM3ALINHN [TPEIIOKEHUN,
[IPOrHO3UPOBAHHUSA CIIpOca U
ONTUMU3ALUN
I10JIb30BATENBCKOTO
B3aUMOJENCTBHA

OIIK-1.2.

VMeeT BBISBIATD U
(hopManm3oBath 3a7a9n 00JIACTH
po¢eCCUOHATTEHOM
JESATEILHOCTH B BUJIC
MaTeMaTHYECKUX ITOCTAHOBOK,
BbIOMPATh U IPUMEHSTh
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COOTBETCTBYIOIINE METOJIbI 1
AITOPUTMBI, HHTEPIIPETUPOBATH
MOJTyYCHHBIC PE3yIbTAaThI U
MPENICTaBISATh UX B (hopMme,
MIOHSITHOM CIICIUAINCTaM
Pa3ITUIIHOTO PO

OIIK-1.3.

HMmeeT npakTUUECKUNA OIBIT
pelIeHus IPUKJIaaHbIX 3a71a4 B
chepe npodeccnoHATBHON
JesITeNBbHOCTH, BKITIOUask paboTy
C pearbHBIMU HabopamMu
JTAaHHBIX, TOCTPOEHHUE U OLIEHKY
KauecTBa MOJEIe MaITiTHHOTO
oOyueHus, a TaK)Ke y9acTHe B
MPOEKTHOU U
HCCIIEA0BATENBbCKON
JIeSTeNIbHOCTH, HaIIPaBIEHHOM
Ha MOBBIIIIEHHE YPPEKTUBHOCTH
nr(poBbIX TIaThopM

[K-1.

Crnioco0eH onpeeNnsaTh o0Iue
(hOpMBI 1 3aKOHOMEPHOCTH
METO/IOB UCCJIEIOBAHUMN B
MaIIMHHOM OOyUYeHHH

MK-1.1.

3HaeT OCHOBHBIE TEOPETHUECKHUE
KOHILIECTIIMH U IPUHLUIIBI,
OTHOCSIINECS K METOAAM
UCCIIEI0BAHUN B MAIIUHHOM
0o0ydJeHUH, a TaKKe KIIFOUEeBbIS
3aKOHOMEPHOCTH U MOJICIIH,
KOTOpBIE IOMOTAIOT B aHAJIH3E U
HWHTEPIPETALUHN JaHHBIX

[K-1.2.

YMeer npoBoIUTh
CHCTEeMaTHYECKUH aHaIN3
o0yacTu pa3pabOTKH, BHISBISATH
1 (hopMyIUpPOBaTH 00IIHE
3aKOHOMEPHOCTH M TEHICHIINH,
a TaKkXKe MPUMEHSITh METOJIBI
WCCIIEIOBAHMUS JUIS TIOJTyYESHUS
HOBBIX 3HAHWH W TIOHUMAaHUS

MK-1.3.

HMmeeT npakTUUECKUNA OIBIT
paboTsl B 00nactu
UCCIIEI0BaHNUN B MAIIMHHOM
00y4YeHnH, BKITIOYAsk y4acTHe B
HAYYHBIX IPOEKTaX,
UCCIIEIOBAHUSX WIN
MPAaKTUYECKUX 3aTaHusIX, TAe
ObUIN BBISIBJIEHBI U OIIMCAHBI
o0mrre Gopmel 1
3aKOHOMEPHOCTH

IK-3.

CnocobeH permaTh 3a1a9u
podeCCHOHATTEHOM
JIESITEIILHOCTH, (POPMYITHPOBATH
pe3yiibTar, YBUJIETh CIEICTBUA

MK-3.1.

3HaeT OCHOBHBIC TPUHIIUIIBI 1
METOJbI pCIICHUSA 3a1a4
rpodeccnoHanbHON
JIeSTEIILHOCTH, @ TAKIKE CIIOCOOBI
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MOJTyYEeHHOTO Pe3yiIbTara

(hopMyITUPOBaHUS U
MPECTABICHHUS PE3yIbTATOB,
BKJIFOUAsl aHAJIN3 TIOCICICTBUI U
HX 3HAYUMOCTh B KOHTEKCTE
MPOEKTa

IK-3.2.

YMeeT npuMeHsTh
MaTeMaTUYECKUE U
KOMITHIOTEPHBIE METOIBI [T
pelIeHns KOHKPEeTHBIX 3ajad,
(hopMyIIMpoOBaThH YETKHUE U
000CHOBaHHBIE PE3YIIBTATHL, a
TaKKe aHaTU3UPOBATh UX
MTOCIIEACTBHS JUTS JaTbHEHIITNX
JICUCTBUI U peleHni

[K-3.3.

HMmeeT npakTUUECKU OMBIT B
peneHny npoQecCHOHATFHBIX
3a/1a4, BKIIIOYasl y4yacTue B
MIPOEKTaxX, IJie ObUIM TOTYYCHBI
pe3yabTaThl U
MIPOAHATU3UPOBAHBI UX
CJIEICTBHSI, YTO CIIOCOOCTBOBAJIO
MIPUHSTHAIO 000CHOBaHHBIX
pelieHui

[1K-6.

CrniocoOeH pa3pabaThiBaTh
nporpaMMHOe oOecTieueHHe st
pelIeHust IPUKIAJHBIX 3a/1a9 B
chepe MalIMHHOTO O0YYCHUS

[K-6.1.

3HaeT OCHOBHBIE SI3BIKU
[IPOTPaMMUPOBAHUS, METOBI
pa3paboTKu MPOTrPaMMHOTO
obecreueHus, a TaKxKe
MIPUHLUIBI IPOCKTUPOBAHUSA U
apXUTEKTYPBI MPOrPAMMHBIX
CHCTEM, IPUMEHSEMBIX B cepe
MAIIUHHOTO 00yUYeHHS

[K-6.2.

YMeeT aHanu3upoBaTh
MPUKIIAIHBIC 3a/1a4H,
pa3pabaThiBaTh aJITOPUTMBI H
PCAIN30BBIBATh UX B BUIC
MPOrPaMMHOI0 00ECIICUCHHS,
HCTIONB3Ys COBPEMEHHBIC
HWHCTPYMCHTBI U TEXHOJIOTUH, a
TaKKe MPOBOIUTH TECTUPOBAHUE
Y OTJIAJIKY CO3JIaHHBIX pEeICHUH

[K-6.3.

NMeeT NpakTHYECKUNA OIBIT
pa3paboTKH MPOrpaMMHOTO
o0ecriedeHus B paMKax
peanbHBIX IPOEKTOB, BKIIIOUYAs
ydacTHE B KOMaHaX, e ObLIx
YCIIEIIHO PeaIn30BaHbl
peleHus 11 KOHKPETHBIX
MIPUKIIATHBIX 337249 B cepe
npodeccuoHaabHON
JeSITeNbHOCTH
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3. TemaTu4yeckuii mjian

Ne TpynoeMkocTb, akageMUYecKHE YaChl
w/m HaumenoBanue Qunan opva TKY
pasaesia JTHCHUIIIHHDBI AYMHTOpHAs paboTa (Texkymui
Jexuun CeMuHapsbl CamocrosTe
(MoayJin) KOHTPOJIb
(mpaktudec | Konrpoanb JibHas yCIeBACMOCTH)
KHe padora
3aHATHSA)
1 CBépTOUHbBIC 4 4 38 Jomarmaue
HEUpPOHHBIE CEeTU 3a7aHus
2 PexyppenTasie 4 4 38 Jomamraue
HEHPOHHBIC CETH 3aJlaHusl
3 Hetiponnsie cetu THIIa 4 4 39 Jomaraue
«tpanchopmep» 3aJTaHHS
4 HrtoroBeiii 0110K 4 4 39 Jomaraue
3aJlaHusl
3auem c ouenkoi 4
Hmoczo: 16 16 4 154
Obvem oucuunaunsl (Mooyisn) 190
(6 ax. u.)
Obvem oucyuniunsl (Mooynsn) 5
(6 3au. ed.)

4. CopepxaHue IMCUUILTHHBI (MO1YJIs)

Neni/m

HaunMenoBanue pazgesa
JUCHHIJIMHBI (MO1YJIs1)

ConepxaHue TUCHUNIMHBI (MO1YJIs1) 10 TEMaM

CBépTOUyHbIEC HEHPOHHBIE CETU

3anaua IeTeKTUPOBaHHs 00BbEKTOB. Ba3oBbIi MOIXO/ K PEIICHUIO
3a1a4n

3anaga neTekTrpoBaHus 00beKTOB. COBPEMEHHBIN MTOIXO0]] K PEIICHUIO
3ajauu

PexyppeHTHBIE HEHPOHHBIE CETH

3aaua pacrmo3HaBaHUs TEKCTa HA H300pakeHHUIX. PekyppeHTHbIe
HEHPOHHBIE CETH

3aaua pacro3HaBaHuUs TEKCTa Ha M300pakeHuax. Moaens DHKoaep-
Jexonep. MexaHu3Mbl BHUMaHUS

Heiiponnsie cetu Tuna
«Tpanchopmep»

3anava reHepalyu peud u3 Tekcra. bazossriii mogxox Tacotron 2 —
pexyppeHTHas HeiiporHas ceTb (RNN)

3aaua reHepannu peuu u3 TeKCTa. ApXUTEKTypa Tpanchopmep
(Transformer). Y coBepuiencTBOBaHHBIN moaxoa Tacotron 2 —
tparcdopmep (Transformer).

Hrorosslii 010K

CoBpeMeHHbIE apXUTEKTypbl: Mamba
JlononHuTeNbHBIE apXUTEKTYpHI: TpadoBas HeliporHas ceTh (GNN) u
CEeTh Ha OCHOBe siyipa ana-Honaa (KAN).
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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  DJEKTPOHHO-OMOIMOTEYHOH  CHUCTeME W 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIa K pecypcaM M3 JI000H TOYKH, Tlie eCTh NOJAKIIoUeHHe K cetu VHTepHer,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TaK U 3a €T0 IPEICIIaMH.

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

OcHnognas numepamypa:

1. Mapou, K. II. BeposTHOocTHOE MamMHHOE OOyudeHHE: BBEIACHHE : IPAKTUYECKOE
pykoBojcTBo / K. IT. Mapdu ; mep. ¢ auria. A. A. Cnuakuna. - Mocksa : JIMK Ilpecc, 2023. - 990
C. - ISBN 978-5-93700-119-1. - Tekcr : AIICKTPOHHBIN. - URL:
https://znanium.com/catalog/product/2109489.

2. Mopdu, K. II. BepostHOocTHOE MamumHHOE OOy4YeHHE. J[OMOJHUTETbHBIC TEMBI:
ocHoBaHwus1, BbIBOJ : MoHOTpadus / K. I[1. Mapdu ; nep. ¢ anrn. A. A. Cnunkuna. — Mocksa : IMK
ITpecc, 2024. - 772 c¢. — ISBN 978-5-93700-120-7. - Tekct : smektponnbii. - URL:
https://znanium.ru/catalog/product/2204219.

3. Jlbuxam, M. DBomlonuMoOHHOE TIIyOoKoe oOydeHue. [ eHeTHdecKue alropuTMbl H
HEHUpPOHHBIE CETH : MpaKkTuyeckoe pykoBoAcTBO / M. JI3uxaM ; mep. ¢ anri. A. B. JloryHosa. —
Mocksa : JIMK Ilpecc, 2023. - 442 c. — ISBN 978-5-93700-253-2. - Tekcr : anexrponnsiid. - URL:
https://znanium.ru/catalog/product/2205048.

4. ®ocrep, . 'enepatuBHOE TIyO0KOE 00ydeHHE. TBOpUYECKMIA MOTEHIIMAT HEHMPOHHBIX
cetelt : mpakTudeckoe pykoBosctBo / JI. ®docrep. - Cankr-Ilerepoypr : ITutep, 2020. - 336 c. -
(Cepus «bectcemtepsr O’Reilly»). - ISBN 978-5-4461-1566-2. - Tekcr : anekTponHsbiii. - URL:
https://znanium.com/catalog/product/1733714.

Jlonoanumensvhasn numepamypa:

1. Huxonenko, C. W. 'nybokoe oOyuenue : mpaktuueckoe pykoojactso / C. Y. Hukomnenko,
A. Kanypun, E. Apxanrensckas. - Canxt-Ilerepoypr : Ilutep, 2019. - 480 c. - (Cepus
«bubmmoreka nmporpammucta»). - ISBN 978-5-496-02536-2. - Tekcr : snextponnsni. - URL:
https://znanium.ru/catalog/product/1760785.

2. Betinman, C. T'myOokoe oOydeHue: Jierkas pas3paboTka TpoekToB Ha Python
npakTuaeckoe pykoBojactBo / C. Beiinman. - Cankt-IletepOypr : [Tutep, 2021. - 272 c. - (Cepust
«bectcemepsr O’Reilly»). - ISBN 978-5-4461-1675-1. - Tekcr : smektponHbi. - URL:
https://znanium.com/catalog/product/1733722.

6. MartepuajibHO-TeXHHYECKOE o0ecrevyeHne

VYHUBEpCUTET pacmojaraeT MaTepHallbHO-TEXHUYECKOH 0a30if, COOTBETCTBYIOLICH
JENCTBYIOIIMM MPOTUBOIOKAPHBIM IIPaBUJIaM U HOpMaM U o0ecreunBaroleil MpoBeIeHne BCexX
BUJOB JUCUUIUIMHAPHOW M MEXAUCHUIUIMHAPHONW TOATOTOBKM, IPAKTHYECKOW U Hay4yHO-
HCCJIEIOBATENBCKOM paboT 00ydarouxcsi, MPeayCMOTPEHHBIX YUEOHBIM MJIAHOM.

[TomereHusi, KOTOpbIE MPEACTABIAIOT COO0M yueOHBIE ayIUTOPUH ISl TPOBEACHUS 3aHATHH
JEKIMOHHOTO THWMA, 3aHATHM CEMUHAPCKOro (MPakTUYEeCKOro) THIA, TPYIINOBBIX U
WH/IMBUYaJIbHBIX KOHCYJIbTAIUH, TEKYIEro KOHTPOJIS U MPOMEXYTOYHON aTTECTalluy, a TaKxKe
IIOMEUICHUA I CaMOCTOSITEIIbHOMN pa6OTLI 1 IMOMCHICHUSA I XpaHCHUA U HpO(i)I/IJ'IaKTI/I'-IeCKOFO
oOciy>)xuBaHus yueOHOro obopynoBanus. [lomeneHns: yKOMIUIEKTOBAHbI CIIEUATN3UPOBAHHON
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MeOeNnbl0 U TEXHUYECKHMMHU CpPEACTBAMHM OOydYeHMs, CIyKalllUMH Ul MpPEeACTaBICHUs y4eOHOU
uHpopManuu OOJBIION ayTUTOPHH.

N3yuenne qucuuIuIMHbl (MOAYIIA) oOecriedrBaeTcsl B y4eOHbIX ayIUTOPUSX, OCHALICHHBIX:

— CTOJIaMU U CTYJIbSIMU;

— KOMIIBIOTEPHOM TEXHUKOW;

— MEXaHMUYECKUMH KaJbKYJISATOPAMU;

— CIIeLMANM3UPOBAHHBIM 000PYAOBaHUEM, BKIIIOYAsl JEMOHCTPALIMOHHOE 000pyI0BaHHE.

[Tomerienus A1 CaMOCTOATENBHOM paboThl 00yUYarOIIKXCsl, B TOM YUCIIE IPUCIIOCOOTIEHHBIE
JUI WCTOJb30BAHUS WHBAJIUAAMHU M JUIAMH C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 30POBBS,
OCHAIIIEHbl KOMIbIOTEPHON TEXHMKON C BO3MOYKHOCTBIO IOJKIIOUEHHs K ceTH «MHTepHeT» u
o0ecrieyeHHeM  JIOCTyNa B OJEKTPOHHYIO  MH(POPMALMOHHO-OOpPA30BATEIBHYIO  CPEdy
YHuBepcurera.

OOyyarommMcsl IPeNOCTaBIAETCA JOCTYI (B TOM 4YHCIE YIAIEHHBIN) K pecypcam
MH(POPMALIMOHHO-TEIIEKOMMYHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YHCJI€ AIEKTPOHHBIM OMOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM NpOQecCHOHATIBHBIM 0azam
JTAHHBIX 1 UH(OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM):

Ne HaumenoBanue nopraJja Ccbuika
(u3naHus, Kypca, 10KyMeHTa)
1. | Hayunas snextponHas 6ubmuoreka elibrary.ru https://elibrary.ru/defaultx.asp
oubimoTeka
2. | baza mansbix as I T-crienuanucTon https://habr.com
3. | ba3a mannbix ScienceDirect https://www.sciencedirect.com
4. | OdunuansHbli calT MUHUCTEPCTBA HAYKU H https://minobrnauki.gov.ru/

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

6. | Mudopmanunonnas cucrema "Exannoe okHo goctymna | http://window.edu.ru/
K 00pa3oBaTelbHBIM pecypcam”
7. | Enunas xosnekuus nudpoBsix odpaszoBatenbhbix | http://school-collection.edu.ru/
pecypcoB
8. denepaibHbIi IEHTP HHHOPMAIIMOHHO - http://fcior.edu.ru/
00pa3oBaTeIbHBIX PECYPCOB

[lepeueHr MHQOPMALIMOHHBIX TEXHOJOTHM, MCIOIB3YEMbIX TIPU  OCYIIECTBICHUU
00pa30oBaTeNLHOTO MpoIiecca M0 TUCHUIIMHE (MOAYII0), B TOM YHCIIE€ KOMIUIEKT JIMIEH3HOHHOTO
IPOrpaMMHOr0  OOecleyeHusl, COBPEMEHHble MpodeccuoHambHble 0a3bl  JaHHBIX U
UH(POPMAaLIMOHHBIE CIPABOYHBIE CUCTEMBI:

HaumenoBanue I10 ITpousBoacTBoO JluneH3nonHoe / cBOOOAHO
pacnpocTpaHsieMoe

OnepanyoHHbIE CHCTEMBbI:
Microsoft Imagine (Windows Client, | 3apy6exHoe JIMIICH3UOHHOE
Server)
bpaysepsbI:
Supekc.Bpaysep OTEUECTBEHHOE CBOOOJIHO pacrpocTpaHsieMoe
Google Chrome 3apyOexHoe cBOOOJTHO pacpOCTpaHsIeMOe
Od¢ucHble NPUIOKEHHUS:
Microsoft Imagine (Visio, OneNote) | zapybexHoe JINIEH3HOHHOE
TeXstudio 3apy0exHOoe cBOOOJTHO PACIIPOCTPAHSIEMOE
Adobe Acrobat Reader 3apyOexkHOe CBOOOHO pacIpoCTpaHsIeMOe
IIporpammHoe o6ecneveHne IJsl INIAHNPOBAHUS M YUeTa BpeMeHH:
Toggle app | sapy6exHoe | cBOGOHO pacipocTpansieMoe
CucreMbl ynpapJjieHHsI TPOEKTAMM:
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Microsoft Imagine (Project) | sapy6exHoe | muuensnonnoe

CucreMbl ynpapJjieHusi 6a3aMu JTaHHBIX:

Microsoft Imagine (SQL Server) | sapyGexHoe | nuuensmonHOe

Cucremsbl pe3epsHoro konuposanmns (backup):

Acronis Backup Advanced for 3apyOexHOe JIUIIEH3NOHHOE

HyperV

CnpaBo4HO-NIPaBOBbIe CHCTEMbI:

Koncynprantllmtoc: cipaBo4HO- OTEUYECTBEHHOE JIMLIEH3UOHHOE

MpaBOBasi CUCTEMa

Cpencrsa aHTHBHPYCHO# 32U THI:

Kaspersky Endpoint Security ms OTEYECTBEHHOE JIMIEH3HOHHOE

ousneca CranmaptHbiii Russian

Edition

Cpenbl pa3padoTKu:

Visual Studio Code 3apy0exHOe CcBOOOJTHO PACIIPOCTPAHIEMOE
Bash (Unix shell) 3apy0exHOe CcBOOOJIHO PACIIPOCTPAHSIEMOE
Anaconda 3apyOeKHOE CBOOOIHO pacIpOCTpaHsIEMOe
Robotic Operating System 3apy0exHoe cBOOOJTHO PACIPOCTPAHSIEMOE
CopelliaSim 3apy0eKHOe CBOOOJIHO pacrpocTpaHsIeMoe
Google Colaboratory 3apy0exHOe CcBOOOJIHO PACIIPOCTPAHIEMOE
IMakeTbl NPOrPAMMHBIX CPEJICTB M OHOJIHOTEK:

AutoPsy 3apyOeKHOE CBOOOIHO pacIpOCTpaHsIEMOe
Interactive Disassembler (IDA) 3apy0exHOe CcBOOOJTHO PACIPOCTPAHIEMOE
Cucremsl ynpasJieHusi 0udaunorpaguyeckoii muHGopmManmeii:

Zotero | 3apy0eKHOE | CBOOOJTHO pacIpoCTpaHsIeMOoe
CepBHCHI B CITYXKOBI:

Bind 3apyOeKHOE CBOOOIHO pacCIpOCTpaHsIEMOe
Docker 3apyOeKHOE CBOOOIHO pacCIpPOCTpaHsIEMOe

7. Metoan4yecKue v OlleHOYHbIe MATEPHAJIbI
MeToauyeckue yKazaHus i 00y4alOUIUXCS M0 OCBOEHUIO TUCHHILIMHBI (MOYJIs1)

B mporecce u3ydeHuss mucuMIUTUHBL (Moayns) «[IpoaBuHyTOE TIiIyOOKOE OOyuUeHHE
(Advanced Deep Learning)» B paMkax TEKyIIEro KOHTPOJIS YCIEBAEMOCTH HUCIOIb3YIOTCS TaKHe
BHUJIbI YU€OHOM pabOThI, KaK JCKIIMH, CEMUHAPHI, TOMAIIIHUE 3aJaHUsl, a TAKXKE Pa3INIHbIC BUIbI
CaMOCTOSITENIFHOM paboThl OOy4alOMIUXCs 10 3aJaHUI0 IIPEIojaBarelisi, HalpaBieHHbIC Ha
pa3BUTHE  HABBIKOB  MPOPECCHOHAIBHONW  JICKCHKH,  3aKpeIUleHHe  MPaKTHYECKUX
po(eCCHOHAIBHBIX KOMIIETEHIINH, OONMPEHNE HHUIMATHB.

Jlekyuss — CHUCTEMAaTHYeCKOe, IIOCJIEIOBAaTEIbHOE, MOHOJIOTHYECKOE  HM3II0KECHUE
IpernojiaBaTesaeM yueOHOro MaTepuana, Kak IpaBuiio, TEOPETUYECKOIO XapaKTepa.

B mpouecce nexuuii peKOMEHAYETCS BECTH KOHCIIEKT JIEKLHH: KPaTKO U CXEMaTUYHO
¢uKkcUpoBaTh OCHOBHBIE WJIEW, BBIBOJBI M OOOOIIEHMS JIEKIMH; BBIIEISATh BaXKHbIE MBICIH,
KJIIOYEBbIE CJIOBa U TepMUHBL. HeoO0X0onMMO OTMETHUTh BONPOCH MM MaTepuaibl, KOTOpbIE
BBI3BIBAIOT 3aTPY/IHEHHUSI, U MONBITATHCS HAUTU OTBETHI B PEKOMEHJIOBAHHOW nuTeparype. Eciou
pa3o0paThCsi B MaTepuaine He YAaercs, ClieAyeT cOpMYIMpPOBaTh BONPOC M 3a7aThb €ro
[pernoAaBaTesio Ha KOHCYJIbTAllUK UM BO BPEMsI CEMUHAPCKOTO (MMPaKTUYECKOT0) 3aHATHUS.

Cemunap — 310 (hopMa yueOHOH eATeNbHOCTH, IPOBOIUMAs B y4eOHOM 3aBEICHUU O]
PYKOBOJICTBOM IpemojaBaTelisd, TI/€ CTYAEHTbl AaKTUBHO YYacTBYIOT B OOCYXICHHSX,
NPaKTUYECKHX 3a/IaHUSAX U IpYTUX (popMax B3aMMOJEHCTBHSL.

Jlns ycrienHoi moAroToBKU K CEMUHApPY PEKOMEHAYETCS 3apaHee 03HAKOMUTHCS C TEMOM
3aHATUS M OCHOBHBIMH MaTepHajaMH, 4YTOObl MMETh BO3MOXHOCTh AKTHBHO YYacTBOBATh B
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ob6cyxaeHuu. Takke MOJIe3HO MOATOTOBUTH BOIPOCHI M UIEH MJIsi OOCYKICHHSI, YTO TTIOMOXKET
rIy0Ke TIOHATh MaTepHal U MPOIEMOHCTPUPOBATH 3aMHTEPECOBAHHOCTb.

Homawmnee 3a0anue — HaOOp 3a7a4 MO TeMaM HEJIEIH.

[Ipu pabore Hax [AOMAlTHUMHU 3aJaHUSIMA Ba)XHO BHUMATEIBHO O3HAKOMHTHCS C
TpeOOBaHUSIMU U CPOKaMU BBINOJIHEHUs. PekoMenyercss pa3douBarh 3aJaHus Ha JTarmbl, YTOObI
n30exaTh MEeperpy3kd M JIydille YCBOUTh Marepuai. lMcmonp3oBaTh paziiMyHble HWCTOYHHUKHU
uH(pOopMalnu, BKII0Yas yaeOHUKH U OHJIAaH-PeCypChl, AJis 0oJiee rTyOOKOro MOHMMAaHUSI TEMBI.

bonycnvie b6annvl — 3TO OLEHKU, KOTOPHIE CTYACHTHI MOTYT TOJYYUThH 32 BBIOJHEHHE
JOTIOTHUTEIIBHBIX 3a/1aHUH.

@opmar OOHYCHBIX OajUIOB TIO3BOJIIET CTYACHTaM YIYYIIUTh OOMIYI0 OLEHKY IO
JTUCIUILIMHE (MOAYJII0) U CTUMYIIUPYET YriIyOJIeHHOE U3ydYeHHe MaTepuaa.

Camocmosmenvnaa paboma — paboTa CTYICHTOB, HANpaBICHHAs Ha YIIIYOJECHHOE
M3YYEHHUE OTJIEIbHBIX TEM U BOIIPOCOB YUYEOHON AUCIMILIUHBI (MOTYIs).

B miporiecce caMocTosITeNbHOM PabOThI CTYIEHTHI B3aUMOACHCTBYIOT C PEKOMEHOBAaHHBIMHU
MaTepuaiamMy Mpu MUHUMAIILHOM y4YacTHH MpenojiaBatess. 3aauu CTyJeHTa BKIIOYA0T padoTy
C KOHCIIEKTaMu JIeKIui (00paboTka TeKCTa), MOBTOPHOE M3yUeHUE YUeOHBIX MaTEpPUAJIOB IIAHOB
U TE3UCOB OTBETOB, U3yUEHHUE JOMOJHUTEIBHBIX TEM, BHIMOIHEHHE y4eOHO-UCCIIEI0BATENbCKUX
3aJJaHUI U IPYTOE.

CucremMa OleHMBAHUSA Pe3y/IbTATOB 00y4YeHMS N0 JUCHUILIMHE (MOAYJII0)

Kputepun nmosryyeHusi ypoBHS M OLlEHHBAHUS C(POPMUPOBAHHOCTH KOMIETEHIHI M0
aucuumanae (moay.Jo) «Ipoasunyroe riayookoe odyuenue (Advanced Deep Learning)»

OrneHuBaHUE YPOBHS Y4YEOHBIX JOCTHIKCHHH OOYYaIOMUXCS MO JUCIUIUIHHE (MOIYIIIO)
OCYILECTBIISICTCS B BUJIC TEKYILETO KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTAIIHH.

I[IpomexyTouHasi aTTecTalUsl 10 JUCHUIUIMHE (MOIYJIO) OCYIIECTBISIETCS B (opme
3auema ¢ OYEHKOW, TIPU STOM TPOBOJUTCSA OICHKA KOMIICTCHIMH, C(HOPMHPOBAHHBIX IIO
JUCIIUIUINHE.

I[J'IH OLCHUBAHUWA TCKYHICIO KOHTPOJISI YCIICBACMOCTU U HpOMeH(YTOqHOﬁ aTTeCTalun
HCIIOJIB3YCTCA I[GC?ITI/I63J'IJ'II)HEI$I Kajla OLUCHHBAHHUA, KOTOpasd COOTHOCUTCA C TpElI[PIIIPIOHHOfI
MATHOAIUIBHOM IIKAJI0M CJICAYIOIUM 06pa30M, €CJIM UHOC HC YKa3aHO B cnnna6yce JUCHUIIIIMHBI.

Jecarudannbnas IlaTubdamnbHas OO0mas xapakTepHCTHKA pe3yJIbTaTa 00y4eHus! 1o
OILICHKA OLICHKA AUCHHILUIAHE (MOLYJIIO)

10 OT1inyHO CTyfeHT TOJHOCTHIO BIIaJeeT 3HAHUSAMH, HU3JIOKCHHBIMU B
9 OTJIMYHO paboueii mporpamme, W TIYOOKO OCMEBICISET JHUCIUILUINHY
(Momysp). OH CaMOCTOATENBHO M JIOTUYECKH TTOCIIEI0BATEIHHO
OTBCYACT HaA BCC BOHpOCLI, aK]_IeHTI/II)YSI BHUMAHHUEC HA HaH60nee
Ba>KHOM. VYmMmeer aHaJTN3UPOBATh, CpaBHUBATH,
KJIACCU(UIMPOBATh,  0000maTh, KOHKPETU3UPOBaTh U
CI/ICTeMaTI/ISI/IpOBaTB I/13y‘-IeHHI)II\/’I MaTepMan, BbIICIISIA
KJIKOUYCBBIC MOMCHTBI n yCTaHaBHI/IBaﬂ l'[pI/I‘-II/IHHO-
CJIeJICTBEHHBIE CBA3U. UeTKO OpMYIHpYyeT OTBETHI, yBEPEHHO
UHTEPOPETUPYET  PE3YJbTATHI aHaAIN30B U JIpyrux
WCCJICIOBAHNM, a TakKe pemaeT CIoXKHbIe 3amadd. CTyIaeHT
XOpOIIO 3HAKOM C METOJaMHU HCCIEIOBaHUs, HEOOXOIUMBIMH
Ul TIPaKTUYECKOM JAESTeNbHOCTH, U YMEET CBS3bIBaTh
TEOPEeTHYECKHe  acleKThl  JAWCHUIUIMHBI  (MOZyMIs) ¢
HpaKTquCKHMH 3a1a4dyaMu.

8 OTiau4HO

7 Xoporto CrygeHT o0namaer 3HAHUSAMH IpPEAMETa MOYTH B ITOJTHOM
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HecsiTubannbuas
OIleHKA

IIaTudanibHan
OLICHKA

OO0mas xapakTepHCTHKA pe3yJIbTaTa 00y4eHus! 1o
JUCIUIINHE (MOIYJII0)

6

Xoporio

o0beMe paboueii MporpaMMBI B CAMOCTOSITEIBHO, JTOTHICCKH

MOCJIEeIOBATENILHO U BCECTOPOHHE OTBEYAET HA BCE BOIMPOCHI,
aKIICHTUPYS BHUMaHKE Ha HarOoJiee 3HAYMMbIX MOMeHTaxX. OH
yMEeT aHaJM3UPOBaTh, CPABHUBATh, KIACCUPHUIIUPOBATH,
0000maTh, KOHKPETH3UPOBATh MW  CHCTEMaTH3UPOBATh
W3YYCHHBIM MaTepHuall, BBIJCISAS €r0 KIIOUYCBBIC ACIEKTHl U
yCTaHaBIIUBAs MIPUYUHHO-CJIC/ICTBCHHBIC CBSI3U.
®dopMyITUpyeT CBOM OTBETHI, YBEPEHHO HMHTEPIPETHPYET
pe3yiabTaThl aHAJIM30B W JPYTUX HCCIICIOBAHHUN, a TaKXKe
pelIaeT CIOKHBIC CUTYAIlMOHHBIC 33amaud. CTYIEHT XOpOIIo
3HAKOM C METOJIaMH WCCIEJOBaHMS, HEOOXOIUMBIMH JUISI
NPaKTUYECKOW  JESTENbHOCTH, H  yYMEeT  CBS3bIBAThH
TEOPETUYECKUE AaCIEKThl TpPEAMETa ¢ MPAKTUICCKUMU
3aJauyamH.

CryneHt oOnagaer 0a30BBIMU 3HAHHMSMH IO JUCIUILTAHE
(MOMIYITI0), HO HCIIBITBIBAET TPYIHOCTH MIPU CAMOCTOSTEILHBIX
OTBETax M HCIIOJIb3YeT HETOuHbIe (GopmynupoBku. B xome
OTBETOB OH JIONYCKAaeT OIINOKH, KaCaIOMIUECs CyTH BOIIPOCOB.
CryneHt crocoOeH peliaTh TOJIBKO caMble POCThIC 33]a4d U
BJaJieeT  JIMIIb ~ MWHUMAIBHBIM  HAabOpOM  METOJIOB
UCCIICTOBAHUSI.

5 Y 10BIECTBOPUTEIHLHO

Y 10BIETBOPUTENBHO

3 He cnaun CryneHT He OBJIajieNl 00sI3aTeIbHBIM MUHUMYMOM 3HaHUH 110
NpeMeTy U HE MOXKET OTBETUTHh Ha BOMPOCHI, JaXKE CSCIH
NpenojaBarenb  3aJaeT  JONOJHHUTENbHBIE  HABOJAIIUC

BOTIPOCHI.

N

He cnan
1 He cnaun

Huctunnuna (monyns) «IIpoaBunytoe riaybokoe ooydenue (Advanced Deep Learning)»
OLIGHUBAETCS CICAYIOMIMM 00pa3oM:

AKTHBHOCTD Bec | KoanuecTBo Onucanue
Jomamrnue 3aganus | 80% 7 HaGop 3azma4 o TemMam HeJenu
3a4er c OIEHKOM 20% 1 [MuceMeHHast WM yCTHast paboTa Hall 3a1aHUEM,

HaIpaBJIEHHBIM Ha MTPOBEPKY MOTYyYEHHBIX 3HAHUN U
HABBIKOB I10 TUCITUILTHHE (MOJTYJITIO)

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

®opmyJa pacyéTa UTOrOBOM OLEHKH MO aucHuIuIiuHe (monyuaw) «IIpoaBuHyTOe
riyookoe odyuenue (Advanced Deep Learning)»: «0,8 x cpeanee 3a nomamrnue 3aganus + 0,2
X 3a4eT C OLICHKOW.

Texkyumii KOHTPOJIb ycreBAeMOCTH 00y4aKOLIUXCcs M0 AUCHUIIIHHE (MOAYJII0)
IIpumepHbIe TOMaLIHUE 32JaHUS

Jomamnee 3aganue 1. Jlerekuust 00beKTOB: 0T 0230BOr0 K COBPEMEHHOMY IOAXO01Y
3amanmue:
1. Ucnonesyiite naracer COCO unu Pascal VOC.
2. Peanuzyiire:
e DbasoBeni momxom: wmeron ckoie3gmero oxkHa ¢ CNN-smOegguHramMu o
KIIaCCU(UKATOPOM
e Cospemennnii moaxoxa: Faster R-CNN wmmmu YOLO (wepes torchvision wim
JIETANbHYIO peanu3aliuio)
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OO0yunTe Moaenu (WU 1000yIUTE Mpe100yIEHHBIC) Ha TTIOAMHOXKECTBE IaHHBIX.
4. OueHure:
e mMAP (mean Average Precision)
e Cxopocts 00padotku (FPS)
e Bwmsyanmusupyiite bounding box’bl Ha TECTOBBIX N300PAKEHUSIX
5. CpaBHHTE MOJIXOIBI:
e [lo TouyHOCTH, CKOPOCTH, CIIOKHOCTH pEATU3AIUH
o OObsacuute npeumymiectsa end-t0-end apxuTeKTyp
TpeOoBanmus:
Kox na PyTorch
['paduiku 1 BU3yau3aum
OTY€T C aHaTM30M KOMIIPOMHUCCOB

JomamHee 3axanue 2. Pacno3naBanue tekcra Ha nzodpaxennsx (OCR) c BHUMaHnem
3aganue:
Hcnons3yiite naracer Synth90k mmm IITSK.
2. Peamusyiite mozenpb "Encoder-Decoder with Attention™:
e Encoder: CNN (manpumep, ResNet) + BiLSTM
o Decoder: LSTM ¢ mexanusmom BauMmanwus (additive wmu multiplicative)
O6yuute moaeinb Ha 3ampaue CTC-free pacio3HaBaHus TEKCTA.
Ouenure:
e CER (Character Error Rate), WER (Word Error Rate)
e Busyanusupyiite Beca BHUMaHUS AJIs1 pa3HbIX CJIOB
5. CpaBnute ¢ moAX010M 0€3 BHUMAaHUs — OOBSICHUTE PA3HUILY B UHTEPIPETUPYEMOCTH U
KauyecTBe.
TpebGoBanus:
e Ko c MexaHu3MOM BHUMAaHHUS
Busyanuzanus Baumanus (heatmap)
e Amnanu3s ommOOK (Harpumep, Ha HCKaXXEHHBIX MpUdTax)

=

Hw

Jomamnee 3aganue 3. Cunre3 peun: ot Tacotron 2 k Transformer TTS
3aganue:
Hcnons3yiite naracer LISpeech.
Peanuzyiite nim agantupyire:
e Tacotron 2 (Ha ocHoBe RNN)
e Transformer TTS (camooOy4yaemast apXUTEKTypa ¢ BHUMaHUEM )
3. OOyuure Monenu (WIM HCHOJB3YHTE NpPeAoOyUYEeHHBIE YEKIMOMHTBI) sl TEHEepaluu
CHEKTPOrPaMM.
[Tpumenure Bokoaep (Hampumep, Griffin-Lim win HiFi-GAN) misa cuntesa ayauo.
5. IlpoBenure cpaBHEHUE:
o KauectBo aynuno (Ha cinyx u yepe3 MeTpukH, Hamp., MSE cnektporpamm)
e CKOpoOCTh CHHTE3a, JUINHA KOHTEKCTa
e YCTOHYMBOCTb K JUIMHHBIM NPEI0KEHUAM
6. OOcymute: mouemy Transformer yckopsieT 1 yiydiiaeT reHepaIurio.
TpedoBanus:
Aynuodaitibl A5 TpOCIyIINBaHUS
Busyanuzanus cnekrporpamm
OT4Y€T C aHAN30M APXUTEKTYPHBIX PA3ITHMYAN

=

&
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3amanus 1J151 NPOMEKYTOYHOM aTTeCTANMM M0 JUCHHUILIMHE (MOXYJII0)

Ne 3ananue OtBer Komnerenuus
n/n

1. | Kak KoppeKkTHO ChopMyTUpOBaThH Kak 3agauy perpeccun [1K-3
NPUKJIaIHYIO 331a4y ONpeeeHUs KOOPJAMHAT U KilacCU(UKALN
KOOpPIMHAT M Kjacca 00beKTa? obmacreit

2. | OnumuTe MaTeMaTHYECKYIO OIMEPAIHIO CII0s Onepanus CBEPTKU BXOTHOTO [1K-6
CNN, oTBeYaroIero 3a u3BIe4YeHUE CUrHaina ¢ siaApoM GuIbTpa
JIOKAJIbHBIX TIPU3HAKOB

3. Kaxkoit anroput™ aeTekimu menecoodpasHo JByxsTanHbIit J€TEKTOP IK-3
peanuzoBath B [1O 11s 331241 ¢ BEICOKUM (Region Proposal Networks)
TpeOOBaHHEM K TOUHOCTH?

4, Kaxkoit MmeTom neTeKkiuu BEIOpaTh s OmHO3TAITHEIN TETEKTOP I1K-3
BHEIIPEHUS B TIPOTPpaMMHOE o0ecITeucHIe (manpumep, YOLO)
peasbHOTrO BpeMEHH?

5. | Ilpoananusupyiite MaTeMaTHYECKYIO Omnepauus mynuHra [1K-3
OTIepalLMIO YMEHBIICHUS pa3MEPHOCTH KapThl | (YCpeIHEHUsI WIH MaKCHMyMa)
MPU3HAKOB C COXpaHeHUueM UH(popMaIu

6. OnumuTe MaTeMaTU4eCKyt0 MOJIETb CETH, PexyppenTHas HelipoHHasl CeTh OIIK-1
YUUTHIBAIOILYIO MTOCIIEIOBATEILHOCTD (RNN)
JIAHHBIX Yepe3 BHYTPEHHEE COCTOSTHHE

7. | Kak copmymupoBats 3amaqy Kak 3amauy kogupoBanus u [1K-6
peoOpa30BaHUs BXOIHOMH nexoaupoBanus (Encoder-
MOCJIeI0BATEILHOCTH B BBIXOJAHYIO APYTOH Decoder)
JUIAHBI?

8. HccenenyiiTe MaTeMaTHIECKUH MEXaHU3M Mexanu3m BauManus (Attention OIIK-1
(hOKYCHPOBKH MOJICIN Ha HarOoJiee BaXKHBIX Mechanism)
YaCTSIX BXOJHBIX JAHHBIX

9. | Kakyro ¢pyHKUHMIO OoTEph BHIOPATH IS CTC-dbynkuus norepb OIIK-1
3aj1a4M PACIO3HABAHUs TEKCTa 6€3 TOYHOTO (Connectionist Temporal
BBIPaBHMBAHHSI [IOCJIE/IOBATEIBHOCTEH? Classification)

10. | OnummTe MaTEMaTUYECKYIO apXUTEKTYPY, Apxutektypa Tpanchopmep OIlK-1
OCHOBaHHYIO Ha CAMOBHUMaHHH 0e3 (Transformer)
PEKYPPEHTHBIX CBsI3eH

11. | IIpoananu3upyiite onepamnuio BHIYUCICHHS Onepanust camoBHuManwus (Self- [K-1
3aBUCUMOCTEH MKy JIEMEHTaMH Attention)
nocnenosatenbHocTr B Tpanchopmepe

12. Kaxkoii MaTemaTH4ecKUii METOJI 1OOABIISET [To3umonHOE KOAMPOBAHKE [IK-1
UHGOPMAITUIO O TIOPSKE 3JICMEHTOB B (Positional Encoding)
MOJielTb 0€3 PeKYPPEHTHOCTH?

13. | Kakoe mpukitagHOe IpOrpaMMHOE CPEICTBO Mopnens Tacotron 2 (wmn [K-1
peanu3yer 3ajauy reHepaluy peuu u3 ananorugHoe [10)
Tekcra?

14. | Kakyio COBpEMEHHYIO apXUTEKTYpy WIH Apxurektypa Mamba (SSM) [K-1
MHCTPYMEHT HCIIONB30BATh KaK
anbrepHaTuBy TpaHchopmepy Juis
MOCIIETOBATENbHOCTEN ?

15. | OnummTe MaTeMaTUIECKyI0 MOJIENb, I'padoBas HelipoHHas CETh [1K-6

npeaHa3HaYeHHYIO 7151 paboThI cO
CTPYKTypo# rpada

(GNN)
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16. | Kak Ha3bIBaeTCs 3MEMEHT MAaTeMAaTUIECKON Bepmmmna rpada (Node) YK-6
Mozenu rpada, MpeacTaBISIONHA 00BEKT B
rpacdoBoii cetu?

17. | Kaxoii anroput™M He00X0IMMO peann30BaTh ANTOpUTM 00paTHOTO [1K-6
B [1O mtst HACTPONKM BECOB CETH Ha OCHOBE pactpoCTpaHEeHHS OIMTHOKH
BBIYHCIICHHOM OMHOKH? (Backpropagation)

18. | Kak cpopmynmpoBats 3anaqy oOydeHus 3agaua 0OyueHHS C yIUuTeIeM YK-6
MO/JIENI Ha pa3MEUCHHBIX JaHHBIX C (Supervised Learning)
W3BECTHBIMH OTBETaMHU?

19. | Kakoii kputepuii TectupoBanus [10 Baxen O06o0061maromnas crroco0HOCTh YK-6
JUTSL OLIEHKH CIIOCOOHOCTH MOJIeNi paboTaTh (Generalization Ability)
Ha HOBBIX JIaHHBIX?

20. | Kak Ha3pIBaeTCs MPOIECC TPOCKTUPOBAHUS ApXUTEKTYypHOE YK-6
APXHUTEKTYPHI IPOTPAMMHOTO CPEICTBA npoekTupoBanue (Software
riepe]1 BHEIPSCHUEM MOJISIN? Architecture Design)
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