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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 MaremaTtuka U KOMIIbIOTEpHBIC HaykH, nmpoduias [IpuknamHoe mammHHOE OOydYeHHE,
YTBEP)KICHHBIN MpHKa3oM MMHUCTEpCTBA HAyKW M BbICIIEro oOpa3zoBanus Poccuiickoi
®Oenepannu Ne 810 ot 23.08.2017 rona.

Wzyuenne aucuuiumbel (Moayist) «[IpoaBunytoe riydokoe obOyuenue (Advanced Deep
Learning)» mno3BosiseT CHOPMUPOBATH CHUCTEMHOE IOHHMMAHHE COBPEMEHHBIX apXUTEKTYP
nIyOOKOrOo OOy4YeHUsT W pPa3BUTh MPAKTUYECKUE HABBIKM MPOSKTUPOBAHHUS, pealu3aluu u
UHTETpallM  MYJIbTUKOMIOHEHTHBIX  MM-cuctem,  CHOCOOHBIX — pemaTb  CIOXHbBIE
MYJIBTUMOIATTHHBIC 33]Ia4H, BKITFOUAst 00pa0OTKy N300paKEHUH, TEKCTa U PEUH, C TIOCIEAYIOMISH
MPE3CHTAMEH U 3aIUTON TEXHUYECKUX pelIeHUH B TpoecCHOHAILHOM cpeie.

MecTo JTUCUMILIIMHBI (MOXYJIS) B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl

Hacrosimas nuciumiuHa (MOAyIb) BKIIOUEHA B Y4€OHBIH IJ1aH 10 IPOTrpaMMe MOITOTOBKH
maructpatypsl mo HampasieHuro 02.04.01 MaremaTnka M KOMIBIOTEPHBIE HAayKd, MPO(HIib
[TpuknagHoe MamMHHOE O0YYEeHHE U BXOIUT B 00s3aTenbHyI0 yacTh bioka 1.

Jucnuniuza (MOAY/b) JOCTYIHA K U3y4EHHIO Ha 2 Kypce B 3 ceMecTpe.

Leap u3ydyeHHs AUCHUILUIMHBI (MOIYJS): MOATOTOBUTH OOYYAIOIIMXCS 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
KOMMYHHKAIHU, HEOOXOIUMBIMH JIJIsl YCHEIIHON MPO(heCCHOHATBLHON NeSTEIbHOCTH Ha MO3UIIUN
uHKeHepa MammHHOTO 0O0ydeHus (Machine Learning Engineer) m wumXkeHepa TriyOOKOro
oOyuenus (Deep Learning Engineer).

3agaun u3y4yeHHus AUCHUILIHHBI (MOAYJIs):

— OCBOUTBH apXMUTEKTYphl IN1yOOoKoro oOyueHus Juisi koMmnbroTepHoro 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 pa3pabaTbIBaTh M PEATM30BBIBATH MOJACTH JJIsI 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 CTAThH 0 MAIIMHHOMY
00y4eHUI0, MHTEPIIPETUPOBATH HOBBIE APXUTEKTYPHI U IPUMEHSTH UX HA TIPAKTHKE.

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

3Hamp:

— OCHOBHBIE apXHUTEKTYPHI TIYOOKOTO OOYYeHUs, MPUMEHSIEMbIE B KOMITBIOTEPHOM
3pennn (Computer Vision) — cBEprounslie HeliponHble 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 YCIOBHSX.
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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:

HaBBIKaMH HAMMCAHHS YUCTOTO, 3PPEKTUBHOTO M BOCIPOU3BOAMMOrO KOJIa Ha SI3bIKE
Python B pamkax 3a1a4 ri1y00Koro o0y4eHus;

IIPAaKTUYECKUMU MHCTPYMEHTAMU pa3pabOTKH, oTiaaku U Hactpoiiku MN-moneneit
(Al models) — takue kak PyTorch u npyrue (and others);

NOJXOJaMHU K TPOCKTUPOBAHWIO H TECTUPOBAHUIO KOMIUIEKCHBIX CHCTEM,
BKJTFOYAIOIINX 00paObOTKYy N300paKeHHM, TEKCTA U aYAHO;

HaBBIKAMH TIPE3EHTAIIMM TEXHUYECKUX PEUICHHH M 3alUThl NPOEKTHBIX pELICHHH
nepes SKCIEPTHON ayIUTOPHUEH;

TOTOBBIM MOPT(OIHO-TIPOEKTOM, COOTBETCTBYIOIINM TPEOOBAHUSIM PEATBHBIX 337a4
MalIMHHOTO OOyYeHHs, 4YTO TO03BOJSET YBEPEHHO NPOXOAUTH TEXHUYECKHE
co0OeceZloBaHMs HA TIO3UIIMU MHXXEHepa MammHHOro ooyuenusi (Machine Learning
Engineer) u umxenepa rmyookoro ooydenus (Deep Learning Engineer).
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs
Kowmmerenmuun, Qopmupyembie B pe3yabTaTe OCBOCHHS JAUCHUIUIMHBI (MOIYJsS) TIpU
MIPOBEJICHNH YUeOHBIX 3aHATHI B (hOpMe KOHTAKTHON pabOThl 00YYAIOIIUXCS C MeJarorndyecKuMu

paboTHUKaMU YHHUBEpCUTETA U B (DOPME CaMOCTOSATETHHON PAOOTHI 00yUYAIOIIIXCS:

Komnerenuus Conep:xanue Nupukarop | Ilepedyens miaHupyeMbix pe3yJibTaTOB
KOMIIETEHIINH KOMIIETEHIIHH 00y4YeHusl o TUCHUILIHHE (MOYJII0)
OIIK-2. CriocobeH co3naBaTh 1 OIIK-2.1. 3HaeT OCHOBHBIE MaTeMaTHUECKHE
HCCIICIOBATh HOBBIE MOJIEJIN U METO/bI, UCTIONIb3yEMBIE B
MaTeMaTHYeCKHe €CTEeCTBEHHBIX HayKax, BKIIOYast
MO/JIETH B CTaTUCTUYECKOE MOJICINPOBAHHE,
€CTECTBEHHBIX HAayKax, muddepeHLnanbHble ypaBHEHUS U
COBEPILEHCTBOBATH U YHCJICHHBIE METO/IBI, & TAKKE
pa3pabaTeIBaTh COBpPEMEHHBIE MOAXOABI K HCCIIECTOBAHUIO
KOHLIEIILIH, TEOPUH U 1 aHAJIM3Y JaHHbIX
METO/IBI OIIK-2.2. YmMeeT pazpabaThIBaTh U aJallTHPOBATH
MaTeMaTHUECKHE MOJIEIH IS PELICHUS
KOHKPETHBIX MPOOJIEM B €CTECTBEHHBIX
HayKax, IPOBOJUTH UX aHAIN3 U
BepUPUKAIUIO, & TAKKE
UHTEPIPETUPOBATH TIOTyUYEHHEIC
pe3yIbTaThl B KOHTEKCTE HAyYHBIX
HCCIIEIOBAHNN
OIIK-2.3. NwmeeT npakTU4ecKuii ONBIT CO3AaHUS U
UCCIIEIOBaHUSI MATEMAaTHIECKUX MOJIeTIEH
B PaMKax HayYHbIX IPOECKTOB WIIH
HCCIIeI0BaHMH, BKIIIOYAsl y4acTUe B
MyOJTUKAIHIX, KOHPEPEHIUSIX U
KOJUTa0Oopanusx, rae ObUTH pa3padoTaHbI
1 anpoOUpPOBaHbl HOBbIE KOHIETILUH U
METOJIBI
OIIK-3. Criocoben OIIK-3.1. 3HaeT OCHOBHBIE MTPHHIIHITEI
CaMOCTOSITETILHO MIPOTPaMMUPOBAHHUS, APXUTEKTYPHI
CO3/1aBaTh MPUKJIaTHBIE [IPOrPaMMHOI0 00eCTICUEeHHs U
pOrpaMMHBIE COBpPEMEHHBIE SI3BIKU
CpeJIcTBa Ha OCHOBE IpOTPaMMHUPOBAHUS, & TAKKE
COBpPEMEHHBIX 0COOEHHOCTH OTEUECTBEHHBIX
WHQOPMAITUOHHBIX UHQOPMAITMOHHBIX TEXHOJIOTHH U
TEXHOJIOTHH U CETEBBIX CETEBBIX PECYPCOB
pecypcoB, B TOM YHUCIIE OIIK-3.2. YMeer pazpabaTbIBaTh NPUKIAIHbIE
OTEYECTBEHHOTO MIPOrpaMMHBIE CPEJICTBA, UCTIOIB3YS
MIPOM3BO/ICTBA COBpPEMEHHbBIE HHCTPYMEHTHI U
TEXHOJIOTHH, a TAK)KE HHTETPUPOBATH UX
C CETEBBIMH PECypCaMH ISl PEeLIeHHUS
KOHKPETHBIX 3a/1a4
OIIK-3.3. Hmeet npakTHYECKUIt OMBIT pa3paboTKu
MPOTPaMMHBIX CPEICTB, UCIIOIb3yEMBIX
[IPH TIOCTPOCHUH MAaTEMAaTHYECKHX
MOJIEJIEH B €CTECTBEHHBIX HAYKaX
I1K-2. Crocoben I1K-2.1. 3HaeT OCHOBHBIE METOIBI U ITOAXOIBI K
MaTeMaTHYECKH MaTeMaTHYECKOMY MOJIETUPOBAHUIO, a
KOPPEKTHO CTaBHUTh TaKXe TEOPETHUECKHE OCHOBBI
€CTEeCTBEHHOHAYUYHbIE U €CTEeCTBEHHBIX U MPUKIIATHBIX HAYK,
NpUKJIaIHbIE 380291 HEOO0XOIUMBIE JUIsl KOPPEKTHON
($hOpMYNIHPOBKH 33134
MK-2.2. YMeeT aHanu3upoBaTh MPAKTHIECKHE
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CUTyauuu U GOpMyIHPOBaTh HA HX
OCHOBE MaTeMaTH4YEeCKUEe MOJEIH,
BKJTIOYast BEIOOP aJ€KBaTHBIX METOAOB
peueHus U GopMyITHPOBKY YCIIOBHH
3aJauu

IK-2.3.

HMeet mpakTHUECKHIA OIBIT B pa3paboTke
U PEIICHUM MaTeMaTUYECKUX 3a7a4 B
paMKax MPOEKTOB WK HAYYHBIX
WCCIIeTIOBAHNMN, TJe OBLTH YCIIEIITHO
ITOCTaBJICHBI U PEIICHBI
€CTECTBEHHOHAYYHBIC U MPUKJIATHBIC
3a/1a4n

TK-6.

Criocoben
pa3pabaThiBaTh
MPOrpaMMHOE
obecrieueHune st
pEIICHUS TIPUKITATHBIX
3aja4 B chepe
MAaIIMHHOTO O0YYEeHHS

I1K-6.1.

3HaeT OCHOBHBIE SI3BIKH
MIPOrPaMMHUPOBAHUS, METOJIbI Pa3pabOTKH
MIPOrPaMMHOTO 00ECIICUCHHS, a TAKIKE
[IPUHIIUIIBI IPOSKTUPOBAHUS U
APXHUTEKTYPBHI POrPAMMHBIX CUCTEM,
HpHMCHHCMLIX B MAallIMHHOM O6y‘-I€HI/II/I

[1K-6.2.

YMeeT aHanu3upoBaTh NPUKIIAHBIE
3a1a4u, pa3padbaTeiBaTh aJITOPUTMBI U
peanu30BbIBaTh UX B BHJIE IPOTPAMMHOTO
o0ecrieyeHus], UCTIONb3Ys COBPEMEHHBIE
HHCTPYMEHTHI U TEXHOJIOTUH, @ TAKXKE
MIPOBOJUTH TECTUPOBAHUE U OTIIAAKY
CO3JJaHHBIX PEIICHUN

[1K-6.3.

Hmeer npakTHUECKUI OMBIT pa3paboOTKu
IIPOTPaMMHOI0 00ECIIeUeHHs B paMKax
peanbHbIX IPOEKTOB, BKIIIOYAs y4acTHE B
KOMaHJIax, rJie ObIIH yCIIEIHO
peann30BaHbl PEMIEHUS 11 KOHKPETHBIX
MIPUKJIAIHBIX 3a0a4 B cepe
po(heCCHOHATBHON JIEATEIbHOCTH
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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 pacro3HaBaHUs TEKCTa HA H300pakeHUsIX. PekyppeHTHbIe
HEHPOHHBIE CETH

3aaua pacro3HaBaHuUs TEKCTa Ha M300pakeHuax. Moaens DHKoaep-
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  DJEKTPOHHO-OMOIMOTEYHOH  CHUCTeME W 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIa K pecypcaM M3 JI000# TOUYKH, Tlie eCTh NOAKII0oUeHHe K ceT 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. BepostTHOoCcTHOE MamMHHOE OOyuYeHHE: BBEACHHE : 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 : MpaKTUYeckoe pykoBoACTBO / M. JIsuxaMm ; nep. ¢ 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 00ydeHHEe. 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. - Cankt-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: Jerkas paspaboTka mpoekToB 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-
HCCIIEIOBATENBCKOM paboT 00ydarouxcsl, IPeayCMOTPEHHBIX YU€OHBIM MJIAHOM.

[TomereHusi, KOTOpbIE MPEACTABIAIOT COO0M yueOHBIE ayIUTOPUH ISl TPOBEACHUS 3aHATHH
JEKIMOHHOTO THWIA, 3aHATHM CEMHHApCKOro (MpakTUYeCKOro) THMA, TPYIIOBBIX U
WH/IMBUYaJIbHBIX KOHCYJbTAIMH, TEKYIIEro KOHTPOJIS U MPOMEXYTOYHOM aTTeCTalllH, a TaKKe
IIOMEUICHUA I CaMOCTOSITEIIbHOMN pa6OTLI 1 IMOMCHICHUSA I XpaHCHUA U HpO(i)I/IJ'IaKTI/I'-IeCKOFO
oOcity>kxuBaHus yueOHOro ob6opynoBanus. [loMemeHuss yKOMIIJIEKTOBAaHbI CHEUATU3HPOBAHHON
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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 TEXHUYECKMMHU CPEICTBAMM OOyUYEHMsI, CIyXKAallUMH Ui MPEACTaBICHUS y4eOHOH
uHpopManuu OOJBIION ayTUTOPHH.

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

— CTOJIaMU U CTYJIbSIMU;

— KOMIIBIOTEPHOM TEXHUKOH;

— MEXaHMUYECKUMH KaJbKYJISATOPAMU;

— CIIeLMANM3UPOBAHHBIM 000PYAOBaHUEM, BKIIIOUAsl JEMOHCTPALIMOHHOE 000pYyI0BaHHUE.

[Tomerienus A1 CaMOCTOATENBHOM paboThl 00yUYarOIIKXCsl, B TOM YUCIIE IPUCIIOCOOTIEHHBIE
JUI WCTOJb30BAHUS WHBAJTUAAMHU M JUIAMH C OTPAaHUYEHHBIMH BO3MOXHOCTSIMH 3J0POBBS,
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(POPMALMOHHO-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 TMEperpy3kd W JIydllle YCBOUTh Marepuai. lcmonp3oBaTh paziWyHble 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 TMO3BOJIIET CTYACHTaM YIYYIIUTh OOMIIYI0 OLEHKY IO
JTUCIUILIMHE (MOAYJII0) U CTUMYIIUPYET YriIyOJIeHHOE U3ydYeHHe MaTepuaa.

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

B miporiecce caMocTosITeNbHOM PabOThI CTYIEHTHI B3aUMOACHCTBYIOT C PEKOMEHOBAaHHBIMHU
MaTepuaiamMy Mpu MUHUMAIILHOM y4YacTHH MpenojiaBatess. 3aauu CTyJeHTa BKIIOYA0T padoTy
C KOHCIIeKTaMu JIeKIu# (00paboTka TeKCTa), MOBTOPHOE N3YYEHUE YUEOHBIX MaTEPUAJIOB IJIAHOB
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
aucuuminuae (moayJo) «Ipoasunyroe rinyookoe odyuenue (Advanced Deep Learning)»

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

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

I[J'IH OLCHUBAHUWA TCKYHICIO KOHTPOJISI YCIICBACMOCTU U HpOMCH(YTOqHOﬁ aTTeCTalun
HCIIOJIB3YCTCA I[GC?ITI/I63J'IJ'II)HEI$I Kajla OLUCHHBAHHUA, KOTOpass COOTHOCHUTCA C TpaI[PIHI/IOHHOfI
MATHOAIUIBHOM IIKAJI0M CJICAYIOIUM 06pa30M, €CJIM UHOC HC YKa3aHO B cnnna6yce JUCHUIIIIMHBI.

Jecarudannbnas IlaTubdamnbHas OO0mas xapakTepHCTHKA pe3yJIbTaTa 00y4eHus! 1o
OleHKAa OlleHKA AUCHUIINHE (MOIYJIIO0)

10 OTnrgyHO CTyneHT TOJIHOCTBIO BIAJEeT 3HAHMSIMH, H3JI0KEHHBIMH B

9 OTIn4HO paGoueil mporpaMme, U TJIyOOKO OCMBICISET JUCLHUILTUHY
(Mozmynp). OH CaMOCTOATENILHO U JIOTHYECKH ITOCIIE0BATEIbHO
OTBEYaeT Ha BCE BOIIPOCHI, aKIIEHTHPYS BHUMAaHNUE Ha Haubosee
BAYKHOM. Ymeer aHAJIM3UPOBATb, CPaBHMBATb,
KJIACCU(UIMPOBATh,  0000maTh, KOHKPETU3UPOBaThH U
CHUCTEeMAaTH3MpOBAaTh  M3Y4YCHHBI  MaTepuan,  BBIIENAA
KIIOYeBbIE ~ MOMEHTHl M YCTaHaBIWBasg  MPUYUHHO-
clelcTBEHHbIE CBA3U. YeTKo (GopMyIupyeT OTBETHI, YBEPEHHO
UHTEPIPETUPYET  PE3yibTaThl  aHAIWM30B U JAPYTUX
WCCIIEIOBAaHNN, a TaK)Ke pemaeT ciokHble 3amaun. CTyaeHt
XOPOILO 3HAKOM C METOJaMH HCCIEOBaHMs, HEOOXOIUMBIMHU
JUIsl TIPaKTUYECKOM JEATENbHOCTH, W YyMEET CBS3bIBaTh
TEOPEeTHYECKHe  acleKThl  JAWCHUIUIMHBI  (MOZyMIs) ¢
MPAKTHYECKUMH 3aTa9aMH.

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 WCCIIEJOBAHMS, HEOOXOIUMBIMH JIJISI
NPaKTUYECKOW  JESTENbHOCTH, H  yYMEeT  CBS3bIBAThH
TEOPETUYECKUE AaCIEKThl TpPEAMETa ¢ MPAKTUICCKUMU
3aJauyamH.

yI[OBJ'ICTBOpI/ITeJ'II)HO

Y 10BIETBOPUTENBHO

Crynent obnamaer 0a30BBHIMU 3HAHUSAMH MO AMCLIUILTHHE
(MOAyI0), HO HCIIBITBIBAET TPYIHOCTH IPU CAMOCTOATENIBHBIX
OTBETax M HWCHOJB3YeT HETOuHble (OpMYIHPOBKUA. B xone
OTBETOB OH JIONYCKAaeT OIINOKH, KaCaIOMIUECs CyTH BOIIPOCOB.
CryneHT crocoOeH periaTh TOIbKO CaMble IPOCThIE 3a1auu U
BJafeeT  JIMIIb ~ MUHUMAJbHBIM  HaOOpOM  METOIOB
HCCJIEIOBAHUSI.

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)»
OLIGHUBAETCS CICAYIOMIMM 00pa3oM:

AKTHBHOCTD Bec | KoanuecTBo Onucanue
Jomamrnue 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.

Texkyumii KOHTPOJIb ycreBAeMOCTH 00y4aKOLIUXCcs M0 AUCHUIIIHHE (MOAYJII0)

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 DbasoBeni momxom: wmeron ckoie3gmero oxkHa ¢ CNN-smOegguHramMu 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 IaHHBIX.
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 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 wmm IITSK.
2. Peamusyiite mozenpb "Encoder-Decoder with Attention™:
e Encoder: CNN (nampumep, 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 AJIsl Pa3HBIX CIIOB
5. CpaBnute ¢ moAX010M 0€3 BHUMAaHUs — OOBSICHUTE PA3HUILY B UHTEPIPETUPYEMOCTH U
KauyecTBe.
TpebGoBanus:
e Ko c MexaHu3MOM BHUMAaHHUS
Busyanuzanus Baumanus (heatmap)
e Awnanu3 ommOOK (HarpuMep, Ha HCKaXKEHHBIX MpUdTax)

=

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) misa cuntesa ayauo.
5. IlpoBenure cpaBHEHUE:
o KauectBo aynuno (Ha cinyx u yepe3 MeTpukH, Hamp., MSE cnektporpamm)
e CKOpOCTh CHHTE3a, JJINHA KOHTEKCTa
e YCTOHYMBOCTb K JUIMHHBIM NPEI0KEHUAM
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)

3apanne

OTBeT

Komnerenumus

Kaxoit u3 cienyronux moaxoa0B UCIONb3YeTCs TS
JICTCKTUPOBaHMsI 00BEKTOB B apxurekrype YOLO?

A) CerMeHTanus n300pakeHui
B) Knaccuduxanus nzodpaxeHuii
C) OmHOTIPOXOTHOE TIPEACKA3AHNE
D) I'eneparnus n300pakeHui

C

OIIK-2

Kakoii u3 cinenyromux 3TanoB HE SIBISIETCS YaCThIO
JIEKOMITO3HITHH TTPOCKTHOM 3a1a9u?

A) COop maHHBIX

B) IlocTanoBka rumoTessl

C) Ob6paboTka JaHHBIX

D) Ouenka npon3BOaUTETHHOCTH

OIIK-3

Kaxoit MmeTo ucions3yeTcs A HOpMalu3aiiuu
n300pakeHnit epen 00y4eHneM HEMPOHHOH ceTu?

A) YBenuuenue

B) Cranpapruzamus
C) Cxkatue

D) ®unwrpanus

[1K-2

Kaxoii u3 cnenyronux 31eMEeHTOB ABISAECTCS BAXKHOU
YacThI0 apXUTEKTYPhl CBEPTOUHOM HEHpOHHOU ceTu?

A) IlonaHOCBS3HBIHN coi

B) Croit aktuBanmm

C) Cioii notepb

D) Bce BrlmIenepeuncieHHoe

[1K-6

Kakoii u3 crieayromumx Noaxo 0B UCTIONIB3YETCS IS
YIIy4IIEHHs] KayecTBa fAeTeKkTupoBanus B YOLO?

A) YBenuueHue pasmepa BXOAHOTO H300paKeHUs
B) Ymenbmienue ymcia Ki1accoB

C) YnporeHue apXxuTeKTyphbl

D) Hcnonb30BaHue TOIBKO OTHOTO CIIOS

[K-2

Kak HazwIBaeTcs npoiiecc, Ipyu KOTOPOM H300pasKeHUsI
HO/IBEPraroTCsl N3MEHEHHSM ISl YBEITMYCHUS 00beMa
oOyuatoero Habopa?

AyrmeHTanus

OIIK-2

Kakoil meTon ucnosib3yeTcst 4Jisl OLIEHKH
MPOU3BOAUTENHLHOCTH MOJENIN HA TECTOBBIX TaHHBIX?

TouHOCTH

OIIK-2

Kaxoii Tun HeipOHHON CETH UCTIOIB3YETCS A
00paboTKN U300paKeHMIT?

Ceeprounas
HelpoHHas ceTh /
CNN

OIlIK-3

Kakoii anroputm ucnons3yercs Uit 00y4eHUsI MOAEIH
YOLO?

O6patHOE
pacnpocTpaHeHHe
OIUOKHU

OIlIK-3

ONEeKTPOHHBIA JOKYMEHT




10. Kakoii Tun HelpoHHOM ceTH Jiydilie BCEro MOIXOAUT ISt Pexyppentnas [K-2

00paboTKH MOCIeI0BaTeILHOCTEH TeKkcTa? HEHpOHHas ceTh/
RNN

11. Kakoii apXUTEKTYPHBIH MOXO0/] UCIIOIB3YETCS IS Encoder-Decoder [K-2
nepeBojia TEKCTa € OHOTO S3bIKa Ha IPyroi?

12. Kax na3piBaeTcss MO/ieIb, UCTIONB3YIONIAS MEXaHU3M Tpanchopmep I1K-6
BHUMaHWMS 711 00pabOTKH MTOCIeI0BaTEILHOCTEH?

13. Kaxoit meTo ucnons3yeTcs A1 paclio3HaBaHUs TEKCTa CRNN [1K-6
Ha U300paKEHUAX ?

14. Kakoit T MoJieNy UCTIONB3YeTCsl TS TEHEPAIH PEYH U3 TTS OIlK-2
Tekcra?

15. Kakas 3a7aua BKITIOYaeT JEKOMITO3HIIMIO TIPOCKTA HA MOCTaHOBKa [1K-2
103312491 B TTyOOKOM 00y4eHuu? HIpOEKTa

16. Kaxoii ¢ppeliMBOpK MOAXOAUT AJIS pean3aiun PyTorch/TensorFlo OIIK-3
PEKYPPEHTHBIX HEUPOHHBIX ceTer? w

17. Kakoit naCTpyMeHT niomMoraeT B 3¢ GeKTHBHOM MAMBA OIIK-3
peanu3zanuu TpanchopmepoB?

18. Kakoit mporiecc BKIIIOYaET HCCIECOBAHHE U npenoOpaboTka [K-2
npeoOpa3oBaHKe JaHHBIX JJIs1 HEHPOHHBIX CeTei?

19. Kakas apxurekTypa ucmonb3yeTcs 11 paclio3HaBaHUS CRNN [1K-6
TeKCTa Ha N300paKEHUAX?

20. Kakoii momxon npumMenseTcs AJisi 00y4eHUs] CBEPTOYHBIX KOHBeEHep [1K-6
ceTell Ha n300pakeHusX? 00y4eHus

ONEeKTPOHHBIA JOKYMEHT
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