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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
00pa3oBaTeNbHBIM CTAaHAAPTOM BBICHIETO OOpa30BaHHMs — MAarucTpatrypa IO HalpaBICHUIO
02.04.01 Marematrka U KOMITbIOTEpHBIC HAayKd, Mpoduiasr MamuHHOEe 00ydeHUEe B UHIYCTPUH,
YTBEP)KICHHBII IMpHKa3oM MMHUCTEpCTBA HAyKH U BBICHIEro oOpa3zoBaHus Poccuiickoii
®Oenepannu Ne 810 ot 23.08.2017 rona.

Wzyuenne aucuuiumbel (Moayist) «[IpoaBunytoe riydokoe obOyuenue (Advanced Deep
Learning)» mo3BosiseT CcHOPMUPOBATH CHUCTEMHOE IOHUMAHUE COBPEMECHHBIX apXUTEKTYP
nIyOOKOrOo OOy4YeHUsT W pPa3BUTh MPAKTUYECKUE HABBIKM MPOSKTUPOBAHHUS, pealu3aluu u
UHTETpallM  MYJIbTUKOMIOHEHTHhIX  MM-cuctem,  CcHOCOOHBIX — pemaTb  CIOXHbBIE
MYJIbTUMO/IAJIbHBIE 3a/1a4H, BKII0Yast 00pab0oTKy n300pakeHHi, TEKCTa U peyH, C MOCIeAYIOeH
MPE3CHTALMEH U 3aIUTON TEXHUYECKUX pelIeHui B Tpo(ecCHOHAIbLHOMN cpeie.

MecTo JTUCUMILIIMHBI (MOXYJIS) B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl

Hacrosimas nucnumimHa (MOyJb) BKIIOYCHA B YICOHBIH IIJ1aH 1O MPOTrPaMMe TIOITOTOBKU
maructpatypsl mo HampasieHuro 02.04.01 MaremaTnka M KOMIBIOTEPHBIE HAayKd, MPO(HIib
MamwuaHOE 00y4eHUE B HHIYCTPUHU U BXOAHT B 00s3aTeNIbHYIO YacTh bioka 1.

JucnuruimHa (MOyJIb) JOCTYITHA K M3YYEHHUIO Ha 1 Kypce Bo 2 ceMecTpe.

Leap u3ydyeHHs AUCHHUILUIMHBI (MOIYJS): MOATOTOBUTH OOYYAIOIIUXCS K pazpaboTke,
MHTETPAIlUH ¥ BHEJPEHUIO TIPOJIBUHYTHIX MOJIENIEH TITyOOKOT0 00Y4EHHS B COCTaBE KOMIUIEKCHBIX
NU-cuctem, obecrieyuB UX KOMIETEHIHMSIMH B 00JacTM MYJIbTUMOJAIBHOTO aHaju3a,
BOCIIPOM3BOAMMOTO  MPOTPAMMHPOBAHUS, HMHXCHEPHOH ONTHUMH3AIMA ¥  TEXHUYECKOH
KOMMYHHKAIIH, HEOOXOIUMBIMHU VISl YCHIEIIHON TPO(heCCUOHATBLHON NeSTEIbHOCTH Ha MO3UIIUN
uHKeHepa MammHHOTO 0O0ydeHus (Machine Learning Engineer) m wumXkeHepa TriyOOKOro
oOyuenus (Deep Learning Engineer).

3agaun u3y4yeHHus AUCUUTLIHHBI (MOAYJIs):

— OCBOUTBH apXMUTEKTYphl INIyOOoKoro oOyueHus Juisi koMmnbioTepHoro 3peHust (CNN),
obpabotku Tekcra (OCR) u cuntesa peun (TTS), Bxiroyas RNN u pancdopmepsr,

— HW3YYUTh NPUHLHUIBI IOCTPOCHUS U MHTETPALlUK MYJIbTUKOMITOHEHTHBIX MM -cuctem
13 MOJIETIEN Pa3INYHBIX JOMEHOB;

— HAYYHThCS pa3pabaTblBaTh M PEATM30BBIBATH MOAETH ISl JETEKIMH OOBEKTOB,
pacro3HaBaHMs TEKCTa Ha U300PAKEHUAX U CHHTE3a PEUH I10 TEKCTY;

— IpuroOPECTH HaBBIKU 00BEMHEHHs HE3aBUCUMBIX MOJIENel B €IMHBIN KOHBEHep A
pELIeHUs] KOMIUIEKCHBIX 3a/1a4;

— Pa3BUTh CIIOCOOHOCTh YUTAaTh U AHAJIM3MPOBATh HAY4HbIE CTAThbH [0 MAIIMHHOMY
00y4eHUI0, MHTEPIIPETUPOBATH HOBBIE APXUTEKTYPHI U IPUMEHSTH UX HA TIPAKTHKE.

B pe3yabTare 0CBOCHUSI AUCHHMILIMHBI (MOAYJIs1) 00y4AIOUIUIAICS 10JIKEeH:

3Hamp:

— OCHOBHBIC apXHUTEKTYPHI TIYOOKOTO OOYYeHUs, MPHUMEHSIEMbIE B KOMITBIOTEPHOM
3pennn (Computer Vision) — cBéprounsie HelipoHHbIe ceTu (Convolutional Neural
Networks, CNN), o6pabotke Tekcta (Optical Character Recognition, OCR) u cunTese
peun (Text To Speech, TTS) — pexyppentusie Heliponusie cetu (Recurrent Neural
Networks, RNN), cetu tumna tpanchopmep (Transformer);

— MPUHIMIIB [OCTPOEHUS] MYNbTUKOMIOHEHTHbIX WMU-cuctem (Al systems) u
MHTETpalui MOJIeNe U3 pa3HbIX JOMEHOB;

— MeXaHU3MbI pabOThl COBPEMEHHBIX MOJIENIEH JETeKIMU OOBEKTOB, PACIO3HABAHUS
TEKCTa U CUHTE3a PeUH;

— TUIHWYHbBIC HHXEHEPHBIE KOMITPOMHUCCHI TIPU pa3paboTKe M Pa3BEPTHIBAHUH MOJIEIICH
B pEAJIbHBIX YCIIOBUSX.

ymembw:
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pa3pabarbIBaTh MOJIENHU IS IETEKINH 00BEKTOB Ha N300paKEHUSX;

pean30BBIBATh MOJICITH PACIIO3HABAHHS TEKCTa HA H300PaKCHUSX

CO3/1aBaTh MOJICIIN JUTS CHHTE3a PEUH U3 TEKCTa;

OOBCIMHATh HE3aBUCHMBIC MOJCIHM B €IWHBIA KOHBEHEp IS PEUICHUS IENeBON
3a1a4H;

YUTaTh W HMHTEPIPETUPOBATh HAy4YHBIE CTaThH 10 MAIIUHHOMY OOYYCHHIO,
AQHAJIM3UPOBATh HOBBIC aPXUTEKTYPHIL.

é1ao0emsp:

HABBIKAMU HAIMMCAHUS YUCTOTO, 3()(HEKTUBHOTO U BOCIIPOM3BOAMMOTO KOJIa Ha S3bIKE
Python B pamkax 3ama4 rimy0okoro o0ydeHus,

NPaKTHYECKUMU WHCTPYMEHTaMH pa3pabOTKH, OTIaaKu U Hactpoiiku MU-monpeneit
(Al models) — rakue kak PyTorch u apyrue (and others);

NOJXOJAaMA K TPOCKTUPOBAHWIO W TECTUPOBAHHIO KOMIUICKCHBIX CHCTEM,
BKITIOYAIOIINX 00pab0TKY H300paKeHUM, TEKCTa U ay/IHO;

HABBIKAMHU TIPE3CHTAIIMN TCXHUYCCKUX PEIICHUH W 3alIUTHl NMPOCKTHBIX PEIICHHMA
nepes1 SKCIEPTHON ayAUTOPUEH;

TOTOBBIM MOPT(HOITHO-TTPOSKTOM, COOTBETCTBYIOIIMM TPEOOBAHUSIM PEATBbHBIX 3324
MAIIMHHOTO OOYYEHHWs, 4YTO IIO3BOJISIET YBEPEHHO IPOXOAHMTh TEXHHUYCCKHE
co0ecenoBaHUs Ha MO3WIMU MH)KEHepa MamMHHOTO oOydenusi (Machine Learning
Engineer) u nmxenepa rimyookoro ooyuenus (Deep Learning Engineer).
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs
Kowmmerenmuun, Qopmupyembie B pe3yabTaTe OCBOCHHS JAUCHUIUIMHBI (MOIYJsS) TIpU
MIPOBEJICHNH YU€OHBIX 3aHATHI B (hOpMe KOHTAKTHON pabOThl 00YYaIOUINXCS C MeJarornyecKuMu

paboTHUKaMU YHHUBEpCUTETA U B (DOPME CaMOCTOSATETHHON PAOOTHI 00yUYAIOIIIXCS:

Komnerenuus Conep:xanue Nuaukarop IlepeyeHp MJIAHNPYEMBIX Pe3YJbTATOB
KOMIIETEHIIHH KOMIIETEHIIHH 00y4YeHusl o TUCHUILIHHE (MOYJII0)
OIIK-2. Crioco0eH co31aBaTh OIIK-2.1. 3HaeT OCHOBHBIE MAaTEMAaTUUECKHE MOJCIIH
1 FICCIIEIOBATh HOBBIE ¥ METOJIBI, FICTIONIb3yEMBIE€ B €CTECTBEHHBIX
MaTeMaTUYCCKHUEC HayKaX, BKIIIOYasi CTAaTUCTUIECKOS
MOJICJIH B MoienTupoBaHue, 1uddepeHIaIbHbIC
€CTECTBEHHBIX YpaBHEHUS W YNCIEHHBIE METOMBI, a TAKXKe
HayKax, COBpPEMEHHBIE TIOJXO/bI K HCCIEIOBAaHHIO H
COBEPIIICHCTBOBATh U aHAJIN3Y JTaHHBIX
pa3pabaThIBaTh OIIK-2.2. YmMeeT pa3pabaThiBaTh U aJaITHPOBATH
KOHIIETIIINY, TEOPUU U MaTeMAaTHYECKHE MOJICITU JUTS PEIICHUS
METO/IBI KOHKPETHBIX TIPOOJIEM B €CTECTBEHHBIX
HayKax, POBOJUTH UX aHAIN3 U
BepUPUKAIUIO, & TAKKE
MHTEPIIPETHPOBATH MOTyYSHHBIE
pe3yJIbTaThl B KOHTEKCTE HAYYHBIX
HCCIEIOBAHUI
OIIK-2.3. NwmeeT mpakTU4eCKuid OTIBIT CO3TAHUS U
UCCJICJIOBAHUS MAaTEMaTHICCKUX MOJIEIeH
B paMKaX Hay4YHBIX MPOEKTOB HJIU
WCCIIeIOBAHNMN, BKIIFOYAst yIACTHE B
My OIUKAIIX, KOHPEPEHIWISIX W
KOJUT1a00paIusx, Iie ObUIH pa3paboTaHbl U
anpoOUPOBAaHBI HOBBIE KOHIICTIIINN U
METO/IBI
OIIK-3. Criocoben OIIK-3.1. 3HaeT OCHOBHBIE MTPHHIIHITEI
CaMOCTOSITETTLHO IPOrPaMMHUPOBAHUS, APXUTCKTYPhI
CO3/1aBaTh [IPOrPaMMHOTO 00eCIIeYeHUs 1
MIPHUKIIATHBIE COBpEMEHHBIE SA3bIKU MPOTPAMMHUPOBaHUS,
MPOrpaMMHbBIC a TaKke 0COOCHHOCTH OTEYECTBEHHBIX
CpeJIcTBa Ha OCHOBE UH(GOPMAITMOHHBIX TEXHOJIOTHI U CETEBBIX
COBPEMEHHBIX pecypcoB
WHQOPMAITUOHHBIX OIlIK-3.2. YMeer pazpabaTeIBaTh NPUKIIATHEIC
TEXHOJIOTHI U MIPOrpaMMHbBIE CPECTBA, UCTIOIB3YS
CETEeBBIX PECYPCOB, B COBpPEMEHHbBIC HHCTPYMEHTHI U
TOM YHUCIIe TEXHOJIOTHH, & TAK)KE HHTETPUPOBATH UX C
OTEUECTBCHHOI'O CETEBBIMHU PECypCaMHU JIsl PeIICHUS
MIPOU3BOJICTBA KOHKPETHBIX 3aJ1a4
OIIK-3.3. Hmeer npakTHUECKHU ONBIT pa3paboTKu
MIPOTPaMMHBIX CPEJICTB, UCIIOIB3YEMbIX
[IPH MOCTPOCHUH MaTeMaTUUECKHUX
MOJIeTICH B €CTECTBEHHBIX HayKax
I1K-2. CrocobeH I1K-2.1. 3HaeT OCHOBHBIE METOILI ¥ ITOIXOIBI K
MaTeMaTHYECKU MaTeMaTHYECKOMY MOJICIIMPOBAHUIO, a
KOPPEKTHO CTaBUTh TaK)KE TEOPETUUCCKHE OCHOBBI
€CTECTBEHHOHAYYHbIE €CTECTBEHHBIX U IIPUKJIATHBIX HAYK,
Y TIPUKJIA/THBIC HE0OXO0IUMBIE /ISl KOPPEKTHOH
3a1a4u (hopMyJIMPOBKHM 33144
[K-2.2. YMeeT aHanu3UpOBaTh MPAKTHIECKHE
CUTyaIuu u (hOpMyJIMPOBaTh HA UX OCHOBE
MaTeMaTHYECKUE MOJICIIH, BKIIFOUast BEIOOD
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aJICKBaTHBIX METOJOB PELICHUS U
(hOpMYITHPOBKY YCIIOBHH 321241

IK-2.3.

HMeet MpakTHUECKHA OIBIT B pa3paboTke
U PEIICHUM MaTeMaTUYECKUX 3a7a4 B
pamMKax MpOeKTOB WIIN HAYIHBIX
WCCIIeIOBAHNMN, TJe OBLTH YCIIEIITHO
MOCTAaBJICHBI U PEIICHBI
€CTECTBEHHOHAYYHBIC U MPUKIIATHBIC
3a/1a4n

[1K-6

Criocoben
pa3pabaThiBaTh
pOrpaMMHOE
obecrieueHne s
pelieHus
MPHUKJIATHBIX 32/1a4 B
cthepe MaIIHHOTO
oOydeHus B
HHIYCTpUU

I1K-6.1.

3HaeT OCHOBHBIE SI3BIKH
MIPOrPaMMHUPOBAHUS, METOJIbI Pa3pabOTKH
[IPOrPaMMHOr0 00ECIICYCHHUS, a TAKIKE
[IPUHIIUIIBI IPOSKTUPOBAHUS U
APXUTEKTYPHI IPOTPAMMHBIX CUCTEM,
MIPUMEHSEMBIX B MAIIMHHOM O0yUYEHUH B
WHYCTPHU

[1K-6.2.

YMeeTr aHanU3UPOBATH MIPUKJIIAIHBIE
3aJ1a4yu, pa3padaTbiBaTh aJITOPUTMBI U
PCAIMN30BLIBATh UX B BUAC ITPOTrPAMMHOI0
o0ecredeHusi, UCTIONb3YsI COBPEMEHHBIE
HWHCTPYMCHTBI U TEXHOJIOTUH, a4 TAKKE
IMPOBOAUTH TCCTUPOBAHUEC U OTJIAAKY
CO3JaHHBIX PEIICHUN

[1K-6.3.

NmeeT mpakTUvecKuii OMBIT pa3padoTKu
POTrPaMMHOT0 0OecrieueHHs B paMKax
PCAIBHLIX MMPOCKTOB, BKJIIOYasAd y4aCTHUC B
KOMaH[ax, r;1e ObUTH YCIIEIIHO
PCaIM30BaHbl PECIICHUA AJId KOHKPETHBIX
MIPUKJIATHBIX 33]1a4 B chepe
podecCUOHANBHON AEATEILHOCTH
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3. TemaTu4yeckuii mjian

Ne TpynoeMkocTb, aKkageMUYeCKHE YaChI
w/m HaumenoBanue Qunan opva TKY
pasaesia JTHCHUIIIHHDBI AYMHTOpHAs paboTa (Texkymui
Jexuun CeMuHapbl 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
3aJlaHus
3auem c oyenkoi 4
Hmoczo: 16 16 4 154
O6vem oucyuniunst (Mooys) 190
(6 ax. u.)
O6vem Ooucyuniunvt (MOOyan) 5
(6 3au. eo.)

4. Copepxkanue TMCUUILIHHBI (MOXYJIA)

Neni/m

HaunMenoBanue pazgesa
JUCHHIJIMHBI (MO1YJIs1)

ConepxaHue TUCHUNIMHBI (MO1YJIs1) 10 TEMaM

CBépTOUyHbIEC HEHPOHHBIE CETU

3anaua IeTeKTUPOBaHHs 00BbEKTOB. Ba3oBbIi MOIXO/ K PEIICHUIO
3a71a4n

3agaua eTeKTupoBaHus 00beKTOB. COBPEMEHHBIN MOAX0A K PELICHUIO
3a1a4n

PexyppeHTHBIE HEHPOHHBIE CETH

3aaua pacrmo3HaBaHUs TEKCTa HA H300pakeHHUIX. PekyppeHTHbIe
HEHPOHHBIE CETH

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

Heiiponnsie cetu Tuna
«Tpanchopmep»

3ajaua reHepauuu peuu u3 Tekcta. bazoseiil mogxoxa 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  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(GOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMAaM.

OcHnognas numepamypa:

1. Mapou, K. II. BepostHOocTHOE MalmMHHOE OOyueHHE: BBEACHHE : MPAKTUYECKOE
pykoBojctBo / K. I1. Mapdwu ; ep. ¢ anra. A. A. CiimakuHa. - 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 MamuHHOE OOy4deHHe. JOMOJHUTEIbHBIE TEMBbI:
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 : MpakTuyeckoe pykoBoacTBo / M. JIauxam ; mep. ¢ anrn. A. B. JloryHosa. —
Mocksa : JIMK Ilpecc, 2023. - 442 c. — ISBN 978-5-93700-253-2. - Tekcr : anexTponnsiid. - URL:
https://znanium.ru/catalog/product/2205048.

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

Jlonoanumensvhasn numepamypa:

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

2. Betinman, C. T'myOokoe oOyueHue: Jerkas paspaboTka mpoekToB Ha Python
npakTrudeckoe pykoBojactBo / C. Beitnman. - Cankt-IletepOypr : [Tutep, 2021. - 272 c. - (Cepust
«bectcemnepsr O’Reilly»). - ISBN 978-5-4461-1675-1. - Tekcr : amektponHbi. - URL:
https://znanium.com/catalog/product/1733722.

6. MaTepuaabHO-TEXHHYECKOE 00ecTeyeHne

VYHUBEpCUTET pacmojaraeT MaTepHallbHO-TEXHUYECKOH 0a30if, COOTBETCTBYIOLICH
JENCTBYIOIIMM MPOTUBOIOKAPHBIM IIPaBUJIaM U HOpMaM U o0ecreunBaroleil MpoBeIeHne BCexX
BUJOB JUCUUIUIMHAPHOW M MEXAUCHUIUIMHAPHONW TOATOTOBKM, INPAKTHUYECKOW W Hay4dyHO-
HCCJIEIOBATENBCKOM paboT 00ydarouxcsl, IPelyCMOTPEHHBIX YU€OHBIM MJIAHOM.

[TomereHusi, KOTOpbIE MPEACTABIAIOT COO0M yueOHBIE ayIUTOPUH ISl TPOBEACHUS 3aHATHH
JEKIMOHHOTO THWMA, 3aHATHM CEMUHAPCKOro (MPakTUYEeCKOro) THIA, TPYIINOBBIX U
WH/IMBUYAJIbHBIX KOHCYJIbTAIMI, TEKYIIEro KOHTPOJIS U MPOMEXYTOYHOM aTTeCTalllH, a TaKKe
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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https://znanium.com/catalog/product/2109489
https://znanium.ru/catalog/product/2204219
https://znanium.ru/catalog/product/2205048
https://znanium.com/catalog/product/1733714
https://znanium.ru/catalog/product/1760785
https://znanium.com/catalog/product/1733722

MeOenbl0 U TEXHUYECKHMMHU CpPEACTBAaMH OOyuYeHMs, CIyKalllUMU Ul MpPEACTaBICHUs y4eOHOH
uHpopManuu OOJBIION ayTUTOPHH.

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

— CTOJIaMU U CTYJIbSIMU;

— KOMIIBIOTEPHOM TEXHUKOW;

— MEXaHUUYECKUMHU KaJIbKYJIATOPAMU;

— CIeUMANM3UPOBAHHBIM 000PYI0BaHUEM, BKIIIOYAs JIEMOHCTPALIMOHHOE 000pYI0BaHHE.

[Tomerienus A1 CaMOCTOATENBHOM paboThl 00yUYarOIIKXCsl, B TOM YUCIIE IPUCIIOCOOTIEHHBIE
JUIsL MCTIONBb30BaHMsI MHBAJIUJAMH M JIMLIAMU C OTPAHUYEHHBIMH BO3MOXHOCTSMH 310POBbS,
OCHAIIIEHbl KOMIIbIOTEPHON TEXHMKOH C BO3MOYKHOCTBIO HOJKIIOUEHHs K ceTH «MHTepHeT» u
obecrieueHHEeM  JIOCTyla B 3JIEKTPOHHYI0  HH(OpMAaLMOHHO-00pa30BaTENbHYIO  Cpely
YHuBepcurera.

OOyyarommMcsl IPeNOCTaBIAETCA JOCTYI (B TOM 4YHCIE YIAIEHHBIN) K pecypcam
MH(POPMALMOHHO-TEIEKOMMYHUKAIIMOHHON ceTH «VHTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YHUCIIe AJIEKTPOHHBIM OHOJMOTEYHBIM CHUCTEMaM, COBPEMEHHBIM Npo(ecCHOHaIbHBIM 0a3zaM
JTAHHBIX 1 UH(OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM):

Ne HaumenoBanue nopraJja Ccbuika
(u3naHus, Kypca, 10KyMeHTa)
1. | Hayunas snextponHas 6ubnuoreka 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. | Mudopmanmonnas cucrema "Exannoe okHo goctymna | http://window.edu.ru/
K 00pa3oBaTesibHBIM pecypcam”
7. | Enunas xosneknus nudpoBsix odpaszoBatenbhbix | http://school-collection.edu.ru/
pecypcos
8. denepaibHbIi IEHTP HHHOPMAIIMOHHO - http://fcior.edu.ru/
00pa3oBaTebHBIX PECYPCOB

[lepeuenr MH(OPMALIMOHHBIX TEXHOJOTHM, MCHOIB3YEMBIX IPU  OCYIIECTBICHUU
00pa30oBaTeNLHOTO MpoIiecca M0 TUCHUIIMHE (MOAYII0), B TOM YHCIIE€ KOMIUIEKT JIMIEH3HOHHOTO
IPOrpaMMHOr0  OOecleyeHusl, COBPEMEHHble MpodeccuoHambHble 0a3bl  JaHHBIX U
UH(POPMAaLMOHHBIE CIIPABOYHBIE CHCTEMBI:

HaumenoBanmne 110 IIpoussoacreo JInuen3noHHoe / cB0OGOIHO
pacnpocTpaHsieMoe

OnepanyoHHbIE CHCTEMBbI:
Microsoft Imagine (Windows Client, | 3apy6exHoe JIMLIEH3UOHHOE
Server)
bpaysepbi:
Aunnexc.bpaysep OTEYECTBEHHOE cBOOOTHO pacIpOCTpaHsIeMOe
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 o0ecnieyeHne A5l IVIAHUPOBAHMS U yUeTa BPeMeHH:
Toggle app | sapy6exHoe | cBOGOHO pacipocTpansieMoe
CucrtemMbl ynpasJieHHs] IPOEKTAMM:
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Microsoft Imagine (Project) | sapy6exHoe | muuensnonnoe

CucreMbl ynpapJjeHusi 6a3aMu JaHHbIX:

Microsoft Imagine (SQL Server) | sapyGexHoe | muuensmnonHOE

Cucremsbl peseppHoro konuposanus (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 CranmaprHbiii Russian

Edition

Cpenbl pa3padoTKu:

Visual Studio Code 3apy0exHOe CcBOOOJTHO PACIIPOCTPAHIEMOE
Bash (Unix shell) 3apy0exHOe CBOOOJIHO PACIIPOCTPAHIEMOE
Anaconda 3apyOeKHOE CBOOOIHO PaCIpPOCTPaHsIEMOe
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. MeToanuyeckue v OlleHOYHbIEe 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 TaKUe
BHUJIbI YU€OHOM pabOThI, KaK JCKIIMH, CEMUHAPHI, TOMAIIIHUE 3aaHUsl, a TAKXKE Pa3INIHbIC BUIbI
CaMOCTOSITENIFHOM paboOThl OOYYAOMIUXCS 10 3aaHHI0 IPEIoaBaTelisi, HalpaBJICHHbIC Ha

pa3BUTHC HaBbBIKOB HpO(l)CCCPIOH&JIBHOfI JICKCHUKHU, 3aKpCIUICHUC MPaKTUYCCKUX
HpO(l)@CCI/IOHaJ'IBHI)IX KOMHGTGHIII/IfI, MOOIIPCHNUEC HHUITUATUB.
.HeKZ/;M}Z - CUCTCMATUYICCKOC, IOCICa0BaTCIIbHOC, MOHOJIOTHYCCKOC H3JI0KCHUC

IpernojiaBaTesaeM yueOHOro MaTepuana, Kak IpaBuiio, TEOPETUYECKOIO XapaKTepa.

B mpouecce nmeknuil peKOMEHIYeTCs BECTU KOHCIEKT JIEKIMM: KpaTKO U CXEMaTU4HO
¢buKkcupoBaTh OCHOBHBIE WJIEU, BBIBOJBI M OOOOIIEHMS JIEKIMH; BBIIEISATh BaXKHbIE MBICIH,
KJIIOYEBbIE CJIOBa W TepMUHBL. HeoO0X0IMMO OTMETUTh BONPOCHI MM MaTepUalbl, KOTOpHIE
BBI3BIBAIOT 3aTPYJIHEHHUSI, U MONBITATHCS HAWTH OTBETHl B PEKOMEHJIOBAHHOW JuTeparype. Ecin
pa3o0paThCsi B MaTepuaine He YAaercs, ClieAyeT cOpMYIMpPOBaTh BONPOC M 3a7aThb €ro
IIpenoAaBaTesio Ha KOHCYJIbTAlUK WM BO BPEMsI CEMUHAPCKOTO (ITPAKTUYECKOI0) 3aHATHSI.

Cemunap — 310 (hopMa yueOHOM IeATeNbHOCTH, IPOBOAUMAs B YUeOHOM 3aBe/IEHUH 0]
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 OCHOBHBIMHM MaTepHajaMH, YTOObI MMETh BO3MOXHOCTh AKTHBHO YYaCTBOBATh B
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ob6cyxaeHuu. Takke MOJIe3HO MOATOTOBUTH BOIPOCHI M UIEH MJIsi OOCYKICHHSI, YTO TTIOMOXKET
rIy0Ke TIOHATH MaTepUal U MPOIEMOHCTPUPOBATH 3aHHTEPECOBAHHOCTb.

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
n30exarh MEeperpy3kd M JIydille yCBOUTH Marepuai. Mcmonap3oBaTh pa3iWyHble HMCTOYHHKHU
uH(pOopMalnu, BKII0Yas yaeOHUKH U OHJIAHH-PECypChl, I 0oJiee rTyOOKOro MOHMMAaHUSI TEMBI.

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

@®opmar OOHYCHBIX OajUIOB TMO3BOJIIET CTYACHTaM YIYYIIUTh OOMIIYI0 OLEHKY IO
JTUCIUILIMHE (MOAYJII0) U CTUMYIIUPYET YriIyOJIeHHOE U3ydYeHHe MaTepuaa.

Camocmosmenvnaa paboma — paboTa CTYICHTOB, HANpaBICHHAs Ha YIIIYOJECHHOE
W3YYEHHUE OTJIEIbHBIX TEM U BOIIPOCOB YUYECOHON AUCIMILTUHBI (MOTYIs).

B miporiecce camocTosITebHOM pabOThI CTYIEHTHI B3aUMOICHCTBYIOT C PEKOMEHI0BAHHBIMHU
MaTepuaiamMy Mpu MUHUMAIILHOM y4YacTHH MpenojiaBatess. 3aauu CTyJeHTa BKIIOYA0T padoTy
C KOHCIIEKTaMu JIeKIui (00paboTka TeKCTa), MOBTOPHOE M3yUeHUE YUeOHBIX MaTEpPUAJIOB IIAHOB
U TE3UCOB OTBETOB, U3YyUEHHUE JOMOJHUTEIBHBIX TEM, BHIMOIHEHHE y4eOHO-UCCIIEeI0BATENbCKUX
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 JUCHHUIUIHHE (MOIYIIIO)
OCYILECTBIISICTCS B BUJIC TEKYILETO KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTAIIHH.

IIpomexyTouHasi aTTecTalUsi 10 JUCIUIUIMHE (MOJIYJIO) OCYIIECTBISIETCS B (opme
3auema ¢ OWEHKOU, TIPU STOM TPOBOJUTCSA OIICHKA KOMIETEHIMH, cHOpMHpPOBAHHBIX IO
JUCIIUIUINHE.

I[J'IH OLCHUBAHUWA TCKYHICIO KOHTPOJISI YCIICBACMOCTU U HpOMCH(YTOqHOﬁ aTTeCTalun
HCIIOJIB3YCTCA I[GC?ITI/I63J'IJ'II)HEI$I Kajla OLUCHHBAaHHUA, KOTOpasd COOTHOCUTCA C Tpa)IHHI/IOHHOfI
MATHOAIUIBHOM IIKAJI0M CJICAYIOIUM 06pa30M, €CJIM MHOC HEC YKAa3aHO B cmma6yce JUCHUIIIIMHBI.

Jecarudannbnas IlaTubdamnbHas OO0mas xapakTepHCTHKA pe3yJIbTaTa 00y4eHus! 1o
OIlleHKA OlleHKa JucHMIInHe (MOXYJIIO)

10 Ot1imyHOo CTyfeHT TOJHOCTHIO BIIaJeeT 3HAHUSAMH, HU3JIOKCHHBIMU B

9 OTJIMYHO paboueii mporpamme, W TIYOOKO OCMEBICISET JHUCIUILUINHY
(Momynp). OH CAaMOCTOATENBHO U JIOTUYECKH ITOCIIEIOBATEIHHO
OTBEYACT Ha BCE BOMPOCHI, aKIICHTUPYS BHIMaHHE Ha HanboJsee
Ba)>KHOM. Vmeer aHaJIN3UPOBATH, CpaBHUBATH,
KJIACCU(UIMPOBaTh,  0000maTh, KOHKPETU3UPOBaTh U
CHCTEMAaTH3UPOBATH M3YYCHHBIN Marepuan, BRI
KJIIOYEBbIC MOMEHTHI ¥  yCTaHaBIWBas TIPUIHHHO-
CJIeJICTBEHHBIE CBA3U. UeTKO OpMYIHpYyeT OTBETHI, yBEPEHHO
UHTEPOPETUPYET  PE3YJbTATHI aHaAIN30B U JIpyrux
WCCIICIOBAaHNM, a TakKe pemaeT CIoXKHbIE 3amadd. CTyIaeHT
XOpOIIO 3HAKOM C METOJaMHU HCCIEIOBaHUs, HEOOXOIUMBIMH
IUIsl  TIPaKkTUYECKOM AESITeNbHOCTH, U YMEET CBS3bIBATh
TEOPETHUECKHE  aCleKThl  JUCHHMIUIMHBI  (MOAyisi) ¢
MPaKTUYIECKUMH 3aIa49aMHu.

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, KIACCH(HUIIUPOBATS,
0000mmaTh, KOHKPETH3WUPOBAaTH M  CHCTEMATHU3WPOBATHh
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 3amaud. CTYIEHT XOpOIIo
3HAKOM C METOJIaMH KCCIIEOBaHUs, HEOOXOJUMBIMH JIJIsS
NPaKTUYECKOW  JESTENbHOCTH, H  yYMEeT  CBS3bIBAThH
TEOPETUYECKUE AaCIEKThl TpPEAMETa ¢ MPAKTUICCKUMU
3aJauamH.

Y 10BJIETBOPUTENBHO

Y 10BIETBOPUTENBHO

CryneHT oOiiafmaeT 0a30BBIMU 3HAHHMSMH 0 JUCIUILIAHE
(MOJTYITI0), HO MCTIBITBIBACT TPYAHOCTH IIPH CAMOCTOSATEIBHBIX
OTBETax M HCIIOJIb3YeT HETOuHbIe (GopmynupoBku. B xome
OTBETOB OH JIOMYCKAeT OLIMOKH, KACAIOIIHECs CYyTH BOTIPOCOB.
CryzeHT croco0eH peliaTh TOJbKO CaMble MPOCTHIC 3a1aud 1
BIajeeT  JIMIIb  MHHUMAIbHBIM  HabOpOM  METOJIOB
UCCIICIOBAHUS.

He cnan

N

He cnan

He cnan

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

Huctunnuna (monyns) «IIpoaBunytoe riaybokoe o0yuenue (Advanced Deep Learning)»
OILIEHUBAETCS CIECAYIOIINM 00pa3oM:

AKTHBHOCTD Bec | KoanuectBo Onucanue
Homamnaue 3aganus | 80% 7 HaGop 3azma4 o TemMam HeJenu
3a4er c OIEHKOM 20% 1 [TuceMeHHast WM ycTHast paboTa HaJl 3a/1aHUeM,

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 nomamnue 3aganus + 0,2
X 3a4eT C OLICHKOW.

Texkymmii KOHTPOJIb YCIIEBAEeMOCTH 00YYAIOLIUXCS 110 JMCHHUIINHE (MOLYJII0)

I[IpumepHbIe TOMaLIHUE 32 IAHUS

Jomamnee 3aganue 1. Jlerekuust 00beKTOB: 0T 0230BOI0 K COBPEMEHHOMY MOAXO0XY

3amanmue:

1. Ucnonesyiite naracer COCO unu Pascal VOC.

2. Peanuzyiire:

e Dbasoseni moaxom: wmeron ckoip3Amero oxkHa ¢ CNN-smOegmuHramMu o

KIIaCCU(UKATOPOM

e Cospemennnii moaxon: Faster R-CNN wmm YOLO (uepe3 torchvision wmm
JETABHYIO peaTn3aluio)
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OO6yunTe Moaenu (Miu 1000y4IuTe MpeoOyIeHHBIC) HA TTOJAMHOXKECTBE IAaHHBIX.
4. OueHure:
e mMAP (mean Average Precision)
e Cxopocts 00padotku (FPS)
e Bwmsyanmusupyiite bounding box’bl Ha TECTOBBIX N300PAKEHUSIX
5. CpaBHHTE MOJIXOIBI:
e [Ilo TouyHOCTH, CKOPOCTH, CIIOKHOCTH PEATU3AIIH
o OObsacuute npeumymiectsa end-t0-end apxuTeKkTyp
TpeOoBanmus:
Kox na PyTorch
['paduiku 1 BU3yau3aum
OTY€T C aHaTM30M KOMIIPOMHUCCOB

JomamHee 3axanue 2. Pacno3naBanue tekcra Ha nzodpaxennsx (OCR) c BHUMaHnem
3aganue:
Hcnone3yiite naracer Synth90k wmm IITSK.
2. Peamusyiite mozenpb "Encoder-Decoder with Attention™:
e Encoder: CNN (nampumep, ResNet) + BILSTM
o Decoder: LSTM ¢ mexanusmom BuuManwus (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 AJIsl Pa3HBIX CIIOB
5. CpaBnute ¢ moaxooM 0e3 BHUMaHUS — OOBSICHUTE PA3HUILY B HHTEPIPETUPYEMOCTH H
KauyecTBe.
TpebGoBanus:
e Ko c MexaHu3MOM BHUMAaHHUS
Busyanuzanus saumanus (heatmap)
e Ananu3z omuOOoK (HarmpuMmep, Ha HCKXKEHHBIX MIpUdTax)

=

Hw

Jomammuee 3axanne 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 (camooOydaemasi apXxUTEKTypa C BHUMAHHEM )
3. OOyuure Monenu (WIM HCHOJB3YHTE NpPeAoOyUYEeHHBIE YEKIMOMHTBI) sl TEHEepaluu
CHEKTPOrPaMM.
[Tpumenure Bokoaep (Hampumep, Griffin-Lim win HiFi-GAN) mia cuntesa ayauo.
5. IlpoBenure cpaBHEHUE:
o KauectBo aynuno (Ha cinyx u yepe3 MeTpukH, Harp., MSE cnektporpamm)
e CKOpOCTh CHHTE3a, JUINHA KOHTEKCTa
e YCTOMYMBOCTH K AJIMHHBIM IPETIOKEHUIM
6. OOcymute: mouemy Transformer yckopsieT U yaydiiaeT TeHepaIuIio.
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-2
NPUKJIaIHYIO 331a4y ONpeeeHUs KOOPJAMHAT U KilacCU(UKALN
KOOpPIMHAT M Kjacca 00beKTa? obmacreit

2. OnummTe MaTeMaTHIECKYTO OITePAITHIO CIIOS Orepartust CBEPTKHA BXOIHOTO OIlK-2
CNN, oTBeYaroIero 3a u3BJIe4YeHUE CUrHaina ¢ siaApoM GuIbTpa
JIOKQJIbHBIX TIPH3HAKOB

3. Kaxkoit anroput™ aeTekimu menecoodpasHo JByxaTanHbIi J€TEKTOP I1K-6
peanuzoBath B [1O 11st 331241 ¢ BEICOKUM (Region Proposal Networks)
TpeOOBaHMEM K TOYHOCTH?

4. | Kakoif MeTox1 AeTEeKIMH BBIOPATH IS OnHO3TaNHBINA AETEKTOP [1K-6
BHEZIPEHUS B IPOrpaMMHOE O0ecrieueHIe (manpumep, YOLO)
pealbHOro BpeMeHu?

5. | [Ipoananmsupyiite MaTeMaTHIeCKYIO Oneparus myIrHTa OIIK-2
OTIEpAIMIO YMEHBIICHUS Pa3MEPHOCTH KapThl | (yCpeJHEHHS I MaKCHUMyMa)
MPU3HAKOB C COXpaHeHueM UH(popMaIu

6. OnumuTe MaTeMaTHYECKYI0 MOJENb CETH, PexyppenTHas HelipoHHAas CETh OIlK-2
VUUTHIBAIOIIYIO [TOCTIEI0BATENLHOCTE (RNN)
JIAHHBIX Yepe3 BHYTPEHHEE COCTOSHHE

7. | Kak copmynmpoBats 3amaay Kak 3agauy konupoBaHus u [1K-2
peoOpa30BaHUs BXOIHOMH nexoaupoBanus (Encoder-
MOCJIeI0BATEILHOCTH B BBIXOAHYIO APYTOH Decoder)
JUTHHBI?

8. UccnenyiiTe MaTeMaTHYECKUIT MEXaHU3M Mexanu3m BHUMaHUs (Attention OIIK-2
(OKYCHPOBKH MOJIENIN HA HAaKOOJIee BaXKHBIX Mechanism)
YaCTSX BXOJHBIX JAHHBIX

9. | Kakyro ¢hyHKIHMIO IOTEph BEIOPATH JJIsI CTC-dynxnus norepb [K-2
3aj1a4M PACIO3HABAHUs TEKCTa 6€3 TOUHOTO (Connectionist Temporal
BBIPABHMBAHHSI TIOCJIEIOBATEIHHOCTEH? Classification)

10. | OnummTe MaTEMaTUYECKYIO apXUTEKTYPY, Apxurtektypa Tpanchopmep OIlIK-2
OCHOBaHHYIO Ha CAMOBHUMaHUH 0€3 (Transformer)
PEKYPPEHTHBIX CBsI3ei

11. | Ilpoananu3upyiite onepanuio BEIYUCICHUS Omnepauust camoBHuManus (Self- OIIK-2
3aBUCUMOCTEH MKy JIEMEHTaMH Attention)
nocienoBatensHocTH B Tpanchopmepe

12. Kaxkoii MaTemaTH4ecKUii METOJI 1OOABIISET [To3unnoHHOE KOIUPOBAHUE OIIK-2
HH()OPMAITHIO O TIOPSI/IKE JICMEHTOB B (Positional Encoding)
MOJIENIb 0€3 peKyppeHTHOCTH?

13. | Kakoe npuKiagHOe MporpaMMHOE CPEJICTBO Mopens Tacotron 2 (mn OIlIK-3
peanu3yeT 3aJauy reHepaliy Peun u3 ananorunuHoe [10)
TeKcTa?

14. | Kakyro COBpeMEHHYIO apXUTEKTypy WU Apxutektypa Mamba (SSM) OIlIK-3
WHCTPYMEHT HCIIONIb30BATh KaK
anbrepHaTuBy TpaHcopmepy Uis
MOCJIEI0BATENBHOCTEN ?

15. | Onummre MaTeMaTHYeCKyI0 MOJIENb, I'padoBas HelipoHHas ceTh OIlIK-2

MpeTHa3HAYeHHYIO ISl pabOTHI CO
CTPYKTYypoi#i rpada

(GNN)

DNEeKTPOHHBIA JOKYMEHT




16. | Kax Ha3bIBaeTcs 3J1€MEHT MaTeMaTHYECKON Bepmuna rpaga (Node) OIIK-2
Mozenu rpada, MpeacTaBISIONHA 00BEKT B
rpacdoBoii cetun?

17. | Kaxoii anroput™M He0OX0IMMO pean30BaTh ANTOpUTM 00paTHOTO [1K-6
B [1O mtst HACTPONKK BECOB CETH Ha OCHOBE pactpoCTpaHEeHHS OIMTHOKH
BBIYUCIICHHOM OMHOKH? (Backpropagation)

18. | Kak cdopmyaupoBaTh 3a1a4y 00yUCHHS 3agada oOy9ICHHS C YIUTETIEM I1K-2
MOJIENI Ha pa3MEUCHHBIX JaHHBIX C (Supervised Learning)
W3BECTHBIMH OTBETaMHU?

19. | Kakoii kputepuii TectupoBanus [10 BaxkeH O06o061maromnas crrocooOHOCTh I1K-6
JUTSL OLIEHKH CIIOCOOHOCTH MOJIeNi paboTaTh (Generalization Ability)
Ha HOBBIX JaHHBIX?

20. | Kak Ha3pIBaeTCs MPOIECC TPOCKTUPOBAHUS ApXUTEKTYypHOE OIlK-3
APXHUTEKTYPHI IPOTPAMMHOTO CPEICTBA npoekTupoBanue (Software
nepe]1 BHEAPSHUEM MOJISIN? Architecture Design)

DNEeKTPOHHBIA JOKYMEHT
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