LOKYMEHT MOAMNUCAH
BNEKTPOHHOW NOAMUCHIO

-

u E H T pAn b H bl M Ceptuchukat: 025053D20009B2A5B043583E315FEF31AD
. i B

YHUBEPCUTET Reneromnen < 1410 2054 36 14012006

YTBEPXKJIEHA

Pemennem Yuenoro cosera

AHO BO «lleHTpanbHblii YHUBEPCUTET
«Q7» mapta 2024 1.

[Tpotokom Nel

Pabouasi nporpamMma JuCHUIIMHBI (MOLYJI51)
«Advanced Deep Learning (IlpoaBuHyTO€ I71y00KO€E 00yHUeHHE)»

Hanpaaenue noaroroBku: 02.04.01 Mamemamuxa u komnvromepHvle HAYKU

Hanpasiaennocts (mpo¢uiib) noaAroroBKu: Mawwunnoe obyuenue

KBamnpukanus (creneHb) BbITYCKHUKA: Ma2ucmp

®opma o0yueHus: ounas

Cpok ocBOeHHs IPOrpaMMbl: 2 200a

Ion nadopa: 2024

MockBa
2024

DNEeKTPOHHBIA JOKYMEHT



Conep:xkanue

KpaTtkasi XapaKTepUCTUKA JUCHUIIIHMHBI (MOIYJIS) ....cvviiieiiinieiienssiniesnesssnnnesnes e s ssnessnesssnessnnnees
IepedyeHb NJIAHUPYEMBIX PE3YIBTATOB OOYUEHMI . .......cuviiurieneeeteerueesieesiressaesteateesseesseesseesseaeeassenns
TeMATHUYECKIH TIITAH........0uviiiieeeiiiittiteeetessssstttesetetesssaatereeeteaesssaas e baeeteeessaasbsbeeeteeesssaastataeeeeessssnnssnneess
ConepxaHue TUCHUIITHHBI (MOILYJIISL) ....cuueiatueaureesreressreessesassseessesessnesssessasssssssessssessnsessassessnsesssnes
YUeOHO-METOTMUECKOE OOCCIICUEHME ..........oeeeeiurreeeeirreeesiitereesaiteeeessiteseeesatseesssasssseesssssesssseseesnssseeeanes

MaTepHATBHO-TEXHHYECKOE OOCCTIEMEHIIE .........c.veuvireeueaieaiististessessessesseeeseeseasessessessesbessesne s enesnaseanens

N o g bk~ w N PE

MeToanYeCKHe H OLEHOTHBIE MATEPHMATIBI ....occuviiiieiesireesieeastatesteesssseesssessssssesssesssssesssesssssessnsesssnees

DNEeKTPOHHBIA JOKYMEHT



1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouas mporpamma nucrummuasl (Moxynsa) «Advanced Deep Learning (IlpoxBunytoe
rirybokoe o0OydeHHe)» COCTaBlieHa B COOTBETCTBHUH C (elepalbHBIM TOCYAapCTBEHHBIM
00pa3oBaTeNbHBIM CTAaHAAPTOM BBICHIETO O0pa30BaHHUs — MarucTparypa IO CHEIHaIbHOCTH
02.04.01 MaremMaTuka ¥ KOMITbIOTEPHBIC HAYKH, MPOoduiIs MamuHHOe 00ydeHHUE, YTBEP K ICHHBIN
nprka3oM MHHHCTEpCTBa HayKH M BbIciIero oOpasoBanusi Poccuiickoii @enepanuu Ne 810 ot
23.08.2017 rona.

Wzyuenne nucuummabl (Momyins) «Advanced Deep Learning (IIpoasunyroe riybokoe
o0Oy4eHHe)» TIO3BOJIICT CIEIHAINCTaM OCBAaWBaTh COBPEMEHHBIE METOJAbI M TEXHOJIOTHH,
HE00XOMMBIE JIJIsl CO31aHUS BBICOKOA((PEKTUBHBIX MOJIENICH, UYTO B CBOIO OUEPE/Ih CIIOCOOCTBYET
PCLICHUIO CIIOKHBIX 3a7ad B TakuxX cdepax, Kak KOMIIBIOTEPHOE 3peHue, 00paboTka
€CTECTBEHHOT'O S3bIKa M aBTOMAaTH3aIUsl MpoleccoB. bonee Toro, riryboxoe MOHMMaHHE STHX
TEXHOJIOTUI OTKPHIBACT HOBBIC BOZMOYKHOCTH ISl HMHHOBAIIUH U YTy4IISHHsI OM3HEC-TIPOIIECCOB.

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

Hacrosimas nucnumimHa (MOyIb) BKIIOYCHA B YICOHBIH IIJ1aH IO MPOTrPaMMe TIOITOTOBKA
maructparypsl 1o HamparieHuro 02.04.01 MaremaTnka W KOMIBIOTEpPHBIE HAyKH, MpOodmib
MamuHHoe o0yyeHre ¥ BXOJUT B BapHATHUBHYIO 4acTh bioka 1, dopMupyeMyro ydyacTHUKaMU
00pa3oBaTebHBIX OTHOIICHUH.

Jucnunnuna (MOIyib) U3ydaeTcs Ha 2 Kypce B 4 cemecTpe, SBISETCS TUCHUIUIMHOW IO
BBIOODY.

Heap u3ydeHusi IMCHUIIMHBI (MOAYJIs): yriIyOJieHUE 3HAaHMM M HABBIKOB B 00JIacTH
pa3paboTKH, ONITUMHU3ALMU U IPUMEHEHUS CIIOKHBIX apXUTEKTYp HEHPOHHBIX CEeTeH s peleHus
peaJIbHBIX 3a/1a4 B pa3JIUYHbIX 00JIaCTIX.

3agayu u3y4eHust JMCUUILIMHBI (MOAYJISA):

— (opMupoBaHHe 3HaHMS OCHOBHBIX CBEPTOYHBIX HeWpoHHbIX cereir (CNN), ux
KOMITOHEHT U MPUHIIUIIOB padoThI;

— (opMupoBaHMe 3HaHUS MPUHIMIIOB PAaOOTHI AITOPUTMOB JIETEKTHPOBAHUS OOBEKTOB;

— (opmupoBanue 3HaHus ocobeHHocTel apxuTekTypsl YOLO u ee 3BorOIMH;

— (opmMupoBaHue 3HaHUSI OCHOB pabOThl peKyppEeHTHBIX HelpoHHBIX ceTei (RNN) u ux
apxutektyp (LSTM, GRU);

— (dopmupoBanue 3HaHUsA OCHOB apxuTekTyp Encoder-Decoder u ux mpumenenue s
pacro3HaBaHMsI TEKCTA;

— (opMupoBaHre 3HAHUS OCHOBHBIX ApXUTEKTYp M AJTOPUTMOB JUIs T€HEpALUU pedu
(TTS);

— (¢opMupoBaHUE 3HAHUS NPSIMBIX U OOpAaTHBIX TPAaHC(HOPMEPOB, UX APXUTEKTYPY H
IPUMEHEHHUE;

— (opMupOBaHHE YMEHUS NPOCKTUPOBATh U ONTUMHU3UPOBATH Pa3INUHbIE APXUTEKTYPbI
HEHUPOHHBIX CETEN Ul PEIIEHUS IOCTABICHHBIX 33/1a4;

— (opMupoBaHHe MPAKTHUECKOTO ONBITA PEANHU3ALUU HEHPOHHBIX CETE€d C MOMOIIBIO
Takux ¢ppeiMBopKoB, kak TensorFlow nmu PyTorch.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerennuu, ¢opmupyembie B pe3ylbTaTe OCBOSHHS IUCHUILIMHBI (MOIYJsS) IpH
MIPOBEJICHNH YUeOHBIX 3aHATHI B (hOpMe KOHTAKTHOU pabOThI 00YYaIOUINXCS C MeJarornyecKuMu

paboTHUKaMU YHHUBEpCUTETA U B (DOPME CaMOCTOSATETHHON PAOOTHI 00yYAIOIITIXCS:

Komnerenuus

Conep:xaHue KOMIETeHIIHH

Nuauxarop
KOMIeTeHIH U

IlepeyeHb MJIAHUPYEMBIX
pe3yJbTaTOB 00y4eHus Mo
AUCHMIJIMHE (MOTYJIIO)

VK-6.

CriocobeH onpenensirs u
PEaTM30BLIBATE IIPHOPUTETHI
COOCTBEHHOM IEATENBHOCTH U
CIIOCOOBI e
COBEPIIEHCTBOBAHUS Ha OCHOBE
CaMOOILIEHKH

VK-6.1.

3HaeT OCHOBHBIE METOIBI
CaMOOIICHKH M aHaJIn3a CBOCH
JIeSITEJIbHOCTH, a TaKKe
MNPUHIUIIBL YIIPABICHUS
BpEMEHEM U IIeJIeTIoIaraHus

YK-6.2.

YMeeT cTaBuTh peaJrcTUUHbIC U
JOCTUKHUMBIE 11U, OTPEAETATH
IIPUOPUTETHI B CBOEH
JESITENbHOCTH, a TAKXKE
pa3pabatTbiBaTh U BHEAPSTH
TUTaHBI 110 COBEPILIEHCTBOBAHUIO
CBOUX HaBBIKOB M KOMIIETEHLIUH
Ha OCHOBE MOJIYYEHHOU
CaMOOLIEHKH

VK-6.3.

HMmeeT npakTUUECKUNA OIBIT
MIPUMEHEHUST METOJIOB
CaMOOLICHKH B CBOE
poheCCUOHATBHOMN
JeSITeTbHOCTH, BKITFOYAst
ydacTHe B TPEHHHTaX,
CeMHMHapaXx U MPOEeKTax,
HalpaBJICHHBIX Ha Pa3BUTHE
TUYHOU 3 (HEKTUBHOCTH U
npodecCHOHAILHOTO pOCTa

OIIK-1.

CrocobeH HaXOIHTh,
(hopMyITUpPOBaTh U pemaTh
aKTyaJIbHBIE U 3HAYHMBbIC
npoOJIeMbl TPUKIIATHON 1
KOMIIBIOTEPHOU MaTEMaTUKHU

OIIK-1.1.

3HaeT OCHOBHBIE METOBI U
MOJIXO/IbI K PELICHHUIO 3a/1a4
NPUKIATHONW U KOMITBIOTEPHOM
MaTeMaTHUKH, BKITIOYast
aNrOPUTMBI, MATEMaTHUECKOE
MOJICJINPOBAHNE U TEOPHIO
ONITHMU3AIINY, a TAKXKe
COBpEMEHHBIE HHCTPYMEHTHI U
TEXHOJIOTHH, HCIIOJIb3yEMBIC B
9TOM 00NacTH

OIIK-1.2.

YMeeT aHanu3upoBarTh U
(dhopmynHupoBaTh
MaTeMaTUYeCKHe 3a1a4H,
MPUMEHSTH COOTBETCTBYIOIIHE
METO/IbI M AJITOPUTMBI JUTS KX
pELICHUS, a TaKKe
MHTEPIPETUPOBATH U
MPE/ICTABISITh PE3YJIbTAThI B
MTOHITHOM M JOCTYITHOM hopme

OIIK-1.3.

HNmeet npakTUYeCKU OMBIT
PpaboThI HA/T TPOSKTAMU HITH
HCCIEIOBAaHUIMU B 00J1aCTH
NPUKIATHONW U KOMIIBIOTEPHOM
MAaTEeMAaTHUKH, BKIIOYAsl y4acTHE
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B KOHKYpCax, OJIMMITHAIaX UK
HayJHBIX ITyOJINKAITUSX, TE
OBUIH PEIlICHBI aKTyaTbHBIC U
3HAYMMBbIE 3aJ1a91

[K-1.

CrocobeH omnpenemsaTh o0ITe
($hOpMBI 1 3aKOHOMEPHOCTH
00JacTH MalIMHHOTO 00YYCHUS

[IK-1.1.

3HaeT OCHOBHBIC TCOPETHUYCCKUE
KOHICIIMK 1 IPUHIHUIIbI,
OTHOCSIIMECS K 00J1aCTH
MAaIlIMHHOTO O0YYCHHS, a TAKKE
KJIFOUEBBIE 3aKOHOMEPHOCTH H
MOJIEJIH, KOTOPBIE IIOMOTAIOT B
aHAJIM3€ U MHTEPIPETAIUH
JAHHBIX

IK-1.2.

YMeeT npoBOIUTH
CUCTEMAaTUYCCKUI aHAIN3
o0acTu pa3pabOoTKH, BBISBIISATh
1 hopMyITUpOBaTH 00IIIHE
3aKOHOMEPHOCTH ¥ TeHJICHIINH,
a TaK)KC NPUMECHATH METO/bI
WCCIIEeIOBAHUS IS IOy YSHHS
HOBBIX 3HAHUHA U TOHUMaHHSI

[K-1.3.

HMmeeT npakTUUECKUNA OIBIT
PpaboThI B 00J1aCTH MAIUHHOTO
o0y4eHus1, BKIIIOYAsl y4acTUe B
HAYYHBIX MPOEKTaX,
UCCIIEIOBAHUSX WIN
MPAKTUYCCKUX 3aJ[aHUSX, TJIC
OBLIH BBISBJICHBI U ONTHCAHBI
obmye GopMbl U
3aKOHOMEPHOCTH

[K-3.

Crioco0eH pemaTs 3a1a9u
npodeccnoHaIbHOM
JeSITeTbHOCTH, GOPMYITHPOBATH
pe3yJbTaT, yBUIETH CIIEACTBUS
HOJyYEHHOTO pe3yJybTara

[IK-3.1.

3HaeT OCHOBHBIE MPUHLIUIIBI U
METObI PELICHHUS 3a1a4
poheCCUOHATBHOMN
JIETEIBHOCTH, a TAK)KE CIIOCOOBI
(hopmynupoBaHus u
MPEJICTABIICHUS PE3YJIbTATOB,
BKJIFOYAsl aHAJIN3 MOCJICICTBUI 1
HMX 3HAYAMOCTEL B KOHTEKCTE
MIPOEKTA

[K-3.2.

YMeeT NpuMeHsTh
MaTeMaTUYECKHE U
KOMITBIOTEPHBIE METOJIBI JIS
perieHusT KOHKPETHBIX 3a]1ad,
(hopMyJIMpOBaTh YETKHUE U
000CHOBaHHBIE PE3YIIBTATHL, a
TaK)Ke aHATU3UPOBAThH MX
TIOCJIEACTBUS I JaJbHEUIINX
JIEUCTBUH U pellIeHui

[K-3.3.

HNmeet npakTUueCKuii OIBIT B
pelIeHnr PO eCCHOHATBHBIX
3aJ1a4, BKJIIOYAs y4acTUe B
MIPOEKTax, T/ie OBUIHA TOTyYESHBI
pe3yibTaThl U
[IPOaHATU3UPOBAHBI HX
CJIEICTBUSI, YTO CIIOCOOCTBOBAJIO
MIPUHSTHAIO 000CHOBaHHBIX
peleHuit
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3. TemaTu4yeckuii mjian

Ne TpynoeMKocTh, akageMHYeCKHE YACHI
m/m HaumeHnoBanue Qunas dopua TKY
pa3aena IMCUHUIIINHBI AyauTopnas pabora (Tekyumi
Jexuun CeMuHapsbl CamocrosnTe
(MmonyJis) KOHTPOJIb
(mpaktnyec | Konrpoun JbHAs ycnenaemocrH)
KHe padora
3aHSATHA)

1 Hetiponnsie cetu ajis 10 10 12 Jomarmaue
3a7ad C 3aJlaHus
H300paKCHISIMHU Tecr

2 Hetiponnsie cetu ais 10 10 14 Jomaraue
3aJ1a4 ¢ TeKCTOM 3aJlaHusl

3 I'enepatuBHbIe MOAETH 10 10 12 Homaraue
Y 33J1a49H CO 3BYKOM 3aJJaHHs
3auem c oueHKoll 16 [IpoexT

Hmozo: 30 30 16 38
Ob6vem oucyunaunovt (Mooyns) 114
(6 ax. u.)
O6vem Oucyuniunvt (MoOyan) 3
(6 3au. eo.)

4. Copepxxanue TMCUUILTHHBI (MOXYJIA)

Neni/n HaumenoBanme pasgeia Coaepsxanue JMCHUITHHBI (MOIYJIA) IO TeMaM
JUCHHMIJIMHBI (MO1YJIs1)
1 HeliponHsle ceTu 1 3a1a4 ¢ IloctaHoBKa DpOEKTHOM 3anaud. JlEKOMIO3MIMS Ha IOA33AAYU.
N300paKeHUAMHI HccnenoBaHue NPOEKTHBIX MOAaHHBIX, NPeoOpa3oBaHUs Hall HUMH.
IlocTaHoBKa HKCIEPUMEHTOB M HalMCaHUE KOHBeilepa oOydeHHs.
JuzaiiH 1 0COOEHHOCTH CBEPTOYHOM apPXUTEKTYPHl ISl PEIIeHUs
NPOEKTHOM 3afauu. 3ajgaya IETEKTUPOBAHMS OOBEKTOB, apXMTEKTypa
YOLO
2 Heliponnsle ceTu 1 3a1a4 ¢ PerpocniekTuBa pekyppeHTHBIX HelipoceTel. PeTpocniekTiBa oIxX010B
TEKCTOM K Paclo3HaHUIO TeKCTa Ha m3o0paxeHusx, Encoder-Decoder, CRNN.
PerpocnexTusa TpaH(pCcOpMEpOB, s dexTrBHOE HaIlMCaHHe
tparcopmepos. MAMBA
3 I'enepaTtuBHbBIE MOIETH U 33Ja4l | PeTpocmekTrBa MoAXo0B K TeHepaluu pedn u3 Tekcra. [loasenenue
CO 3BYKOM WTOTIOB MTPOEKTa
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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-OMONMOTEYHOH  CHUCTeME U 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(OPMALMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

Ocnosnas numepamypa:
1. ITnaTonos, A. B. MammuHoe oOy4denue : yueOHoe mocodue st By30B / A. B. IlnatoHos.
— 2-e u3n. — Mocksa : MU3narensctBo HOpaiit, 2025. — 89 c. — (Bsicmiee oOpa3oBanue). —

ISBN 978-5-534-20732-3. — Tekcrt : anexktponnblii / Ob6paszoBarenbHas miardopma FOpait
[caiiT]. — URL.: https://urait.ru/bcode/558662.

Jlonoanumenvhas numepamypa:
1. IIssixonoB, A.I'. MammnaHOe oOydeHune u aHanu3 naHHbIX / A.I'. JIpskonoB. — URL:
https://github.com/Dyakonov/MLDM_BOOK/blob/main/README.md.

6. MarepuajbHO-TeXHHYECKOe o0ecrevdeHne

VYHuBepcuTeT pacrnojaraeT MaTepUalbHO-TEXHUYECKOM 0a30i, COOTBETCTBYIOLIEH
JNEHCTBYIOIIMM MPOTUBOIIOKAPHBIM MIPAaBUJIaM U HOpMaM U OOecTeunBarolieil mpoBeIeHNEe BCEX
BUJIOB JIUCUUIUIMHAPHOW W MEXIUCUUIUIMHAPHOW TIOATOTOBKM, IPAKTUYECKOW M Hay4dHO-
UCCIIEI0OBATEIbCKON PaboT 00ydaromuxcs, NPeAyCMOTPEHHBIX YU€OHBIM IIJIAaHOM.

[TomerieHus1, KOTOpPbIE MPECTABISAIOT CO00M yueOHbIE ayAUTOPUH JJIsl TPOBEICHUS 3aHATHH
JEKUMOHHOTO THWMA, 3aHATHM CEeMUHApCKOro (MPakTUYECKOro) THMA, TPYIIOBBIX U
WHIUBUIyaJIbHBIX KOHCYJIbTALlUM, TEKYILET0 KOHTPOJIS U MPOMEKYTOUHON aTTECTAllUU, a TAaKKe
MOMEILEHUS JUIsl CAMOCTOSTEIbHOM pabOThl M IOMEUIEHUS JAJI XpaHEHUS U MPOPUIaKTUYECKOTO
oOciy>)xuBaHus yueOHOro obopynoBanus. IlomeneHns: yKOMIUIEKTOBaHbI CIIEUATN3UPOBAHHON
MeOeNbI0 U TEXHUYECKHUMH CPEJICTBAMU OOYy4YEHUS, CIyXalllUMU JJIsl MPEeICTaBlIeHUsT yuyeOHOU
uHpopManuu O0JIBIION ayTUTOPHH.

N3yuenue quctumiauHbl (MOAYJs1) 00€CTIeunBaeTCs B yYeOHBIX ayIUTOPHUSIX, OCHAIICHHBIX:

— CTOJIaMU U CTYJIbSIMH;

— KOMITBIOTEPHOU TEXHUKOM;

— CIeLMAIM3UPOBAHHBIM 000PYAOBaHUEM, BKJIIOYasl JEMOHCTPALIMOHHOE 000pyI0BaHHUE.

[Tomernienus 17151 CaMOCTOSTENHHOM PaOOTHI 00YUAIOIIMXCS, B TOM YHCIIE PUCTIOCOOTIEHHBIE
JUISl MCIIOJIb30BAaHUS HMHBAIMAAMHM M JIMI[AMU C OTPAHUYEHHBIMH BO3MOKHOCTSMH 3/10POBbS,
OCHAIIIEHbl KOMIBIOTEPHON TEXHUKON C BO3MOXKHOCTHIO MOAKIIOUEHUS K ceTu «MHTepHeT» H
o0ecrieyeHHeM JOCTyna K B DJIEKTPOHHYIO HH(OPMAIMOHHO-00pa30BaTEIbHYIO CpPEIy
YHuBepcurera.

OOyuaromMess TpeAoCTaBiseTcs JAOCTyn (B TOM 4YHMCIE YHaleHHBIH) K pecypcam
MH(}OPMaLMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTn «VHTepHET», AJIeKTPOHHBIM pecypcaM (B TOM
YUCJI€ AJNEKTPOHHBIM OMOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM MpO(ecCHOHANBHBIM 0a3aM
JTaHHBIX U HHOOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMAaM):

DNEeKTPOHHBIA JOKYMEHT


https://urait.ru/bcode/558662
https://github.com/Dyakonov/MLDM_BOOK/blob/main/README.md

Ne HanMeHoBaHue noprana Ccbuika
(u31aHMs, Kypca, 10KyMeHTa)

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

2. | basa mannbix s IT-ciienuanucToB https://habr.com

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

4. | OdunmansHbli caiT MUHUCTEPCTBA HAYKH U https://minobrnauki.gov.ru/
BBICIIIEro oOpa3oBanus Poccutickoit denepariu

5. | ®enepanbubii mopran «Poccuiickoe odopazosanue” | https://www.edu.ru/

6. | Uadopmarmonnas cuctema "Eaunoe okno qoctymna | http://window.edu.ru/
K 00pa3oBaTensHBIM pecypcam”

7. | Enunas xomteknus mupoBEIX 00pa30BaTeIbHBIX http://school-collection.edu.ru/
pecypcos

8. | ®enepanbHbIi HEHTP MHPOPMALIHOHHO - http://fcior.edu.ru/
00pa3oBaTeIbHBIX PECYPCOB

[lepeuenr WMHDOPMAINMOHHBIX TEXHOJOTHH, WCIOIB3YEMBIX TIPH  OCYIIECTBICHHH
00pa30BaTeNbHOTO MpoIiecca Mo JUCIUILIMHE (MOYIIIO0), B TOM YHCIIEe KOMIUIEKT JIUIIEH3NOHHOTO
MPOrPaMMHOTO  OOCCIICYCHHS, COBPEMEHHBIE TpPO(ecCHOHANbHBIC 0a3bl  JaHHBIX U
MH(OPMaIIMOHHBIE CIIPABOYHBIE CHUCTEMBI:

HaumenoBanmne 110 IIpoussoacreo JInuen3nonnoe / cB060IHO

pacnpocTpaHsiemMoe

OnepanmoHHbIe CUCTEMBbI:
Microsoft Imagine (Windows Client, | 3apy6exHoe JMLIEH3HOHHOE
Server)
Bpay3sepbI:
Sunekc.Bpaysep OTEUECTBCHHOE CBOOOJIHO pacrpocTpaHsieMoe
Google Chrome 3apyOekHOe CcBOOOIHO pacIpocTpaHsieMoe
OducHble NPUITOKEHUSI:
Microsoft Imagine (Visio, OneNote) | 3apyOexHoe JIMLICH3UOHHOE
TeXstudio 3apyOekHOe CcBOOOIHO pacIpocTpaHsieMoe
Adobe Acrobat Reader 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe

HpOFpaMMHOC odecrneuyenue IJIS IJTAHUPOBAHUS U YI€TAa BPEMCHU:

Toggle app | 3apy6exnoe | cBOGOIHO pacpocTpanseMoe
CucreMbl ynpapJieHHsI TPOEKTAMM:

Microsoft Imagine (Project) | sapyGeskHoe | nuuensnonHOE

Cucremsbl ynipapjeHusi 0a3aMH J1aHHbIX:

Microsoft Imagine (SQL Server) | sapyGesxHoe | muuensmonHoe

Cucrembl pe3epBHoro konuposanms (backup):

Acronis Backup Advanced for 3apybesxHOe JIMIICH3UOHHOE

HyperV

CnpaBo4YHO-NIPaBOBbIE CHCTEMBI:

Koncynsranrllitoc: cripaBo4HO- OTEYECTBEHHOE JIMLEH3UOHHOE

paBoOBasi CUCTEMa

Cpencrpa aHTMBMPYCHOM 3aILMTHI:

Kaspersky Endpoint Security s OTEYECTBEHHOE JIMLIEH3UOHHOE

ousneca Cranmaptabiii Russian

Edition

Cpensl pazpadoTku:

Visual Studio Code 3apy0exHOe CcBOOOJTHO PACIIPOCTPAHSIEMOE
Bash (Unix shell) 3apyOexHoe cBOOOJTHO pacIpOCTpaHsIeMOe
Anaconda 3apyOekHOe CBOOOIHO PaCIPOCTPaHAECMOE
Robotic Operating System 3apyOekHOE CBOOOHO pacIpoCTpaHseMOe
CopelliaSim 3apyOexHoe cBOOOJTHO pacpoCTpaHsIeMOe

DNEeKTPOHHBIA JOKYMEHT


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

Google Colaboratory | sapy6exHoe | cBOGOIHO pacnpocTpaHsieMoe
IMakeThl NPOrpaMMHBIX CPEJACTB H OHOJIHOTEK:

AutoPsy 3apyOekHOe CBOOOJTHO pacIpocTpaHsIeMoe
Interactive Disassembler (IDA) 3apyOekHOE CBOOOHO pacIpOCTpaHsIEeMOe
Cucremsbl ynpaieHusi onéanorpaguyeckoil HHpopManmeii:

Zotero | 3apyOekHOE | CBOOOIHO pacIpoCTpaHsIeMOe
CepBHuCHI U CIYKOBI:

Bind 3apy0exHOe CcBOOOJIHO PACIIPOCTPAHIEMOE
Docker 3apyOeKHOE CBOOOHO pacIpOCTpaHsIEMOe

7. Meroan4iecKkue  OlleHOYHbIe MATEPHAJIbI
MeToanuyeckne ykazanus JJ1s1 00yYAIOIMXCS M0 OCBOEHHUIO TUCIUILUIMHBI (MO1YJIA)

B npouecce uzyuenus mucturuinabl (Moaynsi) «Advanced Deep Learning (IIponBunytoe
riy0oKoe 00ydeHHue)» B paMKaxX TEKYIEro KOHTPOJIS YCIEBAEMOCTH MCIIOJIb3YIOTCS TAKKE BHIbI
yaeOHOI pabOThI, KaK JIEKIIUHU, TPAKTHICCKHUE 3aHATHS, JOMAITHHUE 3a/IaHUS, TECT, IIPOCKT, a TAKKE
pa3In4YHbIC BHUIBl CAMOCTOSTEIBHOW pabOThl OOYYAIONIMXCSA IO 3aJaHUI0 TMPETOaBaTes,
HAIPaBJICHHBIC HA Pa3BUTHE HABBIKOB MPO(HECCUOHATLHOM JICKCHUKH, 3aKPETIICHUE MPAKTHICCKUX
PO eCCUOHATBLHBIX KOMITIETEHITHIA, TTOOIPEHNUE HHUIHATHB.

Jlexyus — cHUCTEMAaTHYeCKOe, IOCIEIOBATEIbHOE, MOHOJOTHUECKOE  H3JI0KEHHUE
nperno/iaBaTesieM yueOHOT0 MaTepuaia, Kak IMpaBuiio, TCOPETUYECKOTO XapaKTepa.

B mpomecce neknmii peKOMEHAYETCs BECTH KOHCHEKT JICKIUH: KPAaTKO M CXEMaTHYHO
(UKCUPOBATh OCHOBHBIC WJCH, BBIBOJBI W OOOOIICHUS JICKIIMU; BBIICIATH BaXKHBIC MBICIIH,
KJIIOYEBBIE CJIOBa W TepMUHBL. HeoO0XO0IMMO OTMETHUTH BONPOCHI WMJIM MaTEpUaNbl, KOTOpBIC
BBI3BIBAIOT 3aTPYIHCHHMS, U MOMBITATHCS HAWTHU OTBETHI B PEKOMEHIOBAHHOM nuteparype. Eciu
pa3o0parbcsi B Marepuaje HE yHaercs, cieayeT chopMyIupoBaTh BOIPOC W 3a1aTh €ro
IPEMo/IaBaTes0 Ha KOHCYJIbTAI[MH WM BO BpEMsI CEMUHAPCKOTO (IIPAaKTUYECKOT0) 3aHATHSL.

Yuacmue 6 cemunape (npaxmuueckom sanamuu) — akTuBHas paboTa CTyJIeHTa Ha CEMUHApE,
€ro OTBETHI Ha BOIIPOCHI IIPETIOABATEN U y4aCTHE B JUCKYCCHH.

Jl1s ycnemHoro yyacTvsi B CEMMHApe CTYAEHTaM PEKOMEHIYETCs 3apaHee 03HaKOMUTHCS C
TeMON OOCYXXAEHUs, IPOYUTaTh HEOOXOJMMbIE MaTepHUaibl U MOATOTOBUTH BOMPOCHL. BaxkHO
aKTHUBHO CJIyIIaTh M BOBJIEKAThCS B IUCKYCCHUIO, BHICKA3bIBasi CBOM MHEHHUS M apTyMEHTUPYS HX.
[Ipu oTBeTax Ha BOIPOCH MpENoOJaBaTeNsi CTOUT OBITh YBEPEHHBIM, YETKHUM M JIOTUYHBIM,
ONMpAasiCh HAa U3YUYEHHBIN MaTepuall. Takxke MOJIe3HO MO AEPKUBATH IUAJIOT C OJHOKYPCHUKAMU,
4T0O0BI 000TaTUTh 00CYXAEHUE U PACIIMPUTH CBOM 3HAHUS.

Jlomawnee 3a0anue — HabOPp 3a/1a4 1O TEMaM HEJICIIH.

[Ipu pabore Haj MAOMANIHMMH 33JaHUSMHU BaXKHO BHUMATENbHO O3HAKOMHTHCS C
TpeOOBaHUSIMU U CPOKAMU BBITIOTHEHUsI. PekoMeHmyeTcst pa30uBaTh 3ajaHusl Ha dTaIlbl, YTOOBI
n30exarh MEperpy3kd W Iydlle yCBOUTh MaTepuan. Mcmonab3oBaTh pa3ivydHble UCTOYHUKU
nH(popMaIuu, BKIIOYasi y4eOHUKU U OHJIAMH-PECYPCHI, IJIs1 00Jiee TIIyOOKOTO TTOHUMAaHUS TEMBI.

Tecm — ocobas ¢opma mpoBepku 3HaHUU. [IpoBoguTcs mocine OCBOCHHsS OIHON WM
HECKOJIBKMX TEM M CBHJIETEIBCTBYET O KAaYECTBE NMOHMMAaHUS OCHOBHBIX MOHATHN H3y4aeMOTO
Marepuana. TecroBble 3aaHUsl COCTaBICHBl K KJIIOYEBBIM IIOHATHUAM, OCHOBHBIM pa3zeiiaM,
BaXHBIM TEPMUHOJIOTMYECKUM KaTErOpUsAM U3y4aeMOU TUCHUIUIMHBI (MOIYIIS).

JU1s1 HOATOTOBKM K TeCTy HEOOXOAMMO 3HAaTh TEPMUHOJIOTMYECKHHA anmmapar JUCIUILTMHbBI
(MomyIs), TOHUMATh CMBICI HAYYHBIX KATETOPUNA U YMETh UX UCII0JIb30BaTh B MPO(HEeCCHOHAIbHON
JIeKcuke. BrageHue MOHATUHHBIM anmapaToM, BKIIOYEHHBIM B TECTOBBIE 3aJlaHUs, MO3BOJISIET
OpenojiaBaTesto  ObICTPO  NPOBEPUTH  YPOBEHb  MOHMMAHUS  CTYJEHTaMHU  BaXKHBIX
METO/I0JIOTUYECKUX KaTETOPHil.
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IIpoexm — wuccrnenoBarenbckas paboTa MO MUCHUIUIMHE (MOMAYI0) M TMPE3CHTALUS
pe3yNbTaTOB.

Jis ycnemHol NOArOTOBKM K MPOEKTY: YETKO ONpENeNIUTe LEAH M 33Jayd MPOeKTa,
pacripefieiuTe posid U OOS3aHHOCTH MEXIY YYaCTHHKAMM, a TaKKe YCTaHOBHTE CPOKHU
BBITNIOJTHEHUSI KaXKI0W YacTu paboThl. PerynsapHo nmpoBoauTe BCTpeuH i 00CYKIACHHS Iporpecca
Y peIleHHs] BO3HUKAIOUIUX BOIPOCOB.

Camocmosmenvras paboma — padoTa CTYIECHTOB, HaIpaBJICHHAs Ha YIIyOJICHHOE
W3YYCHHUE OTJICIBHBIX TEM U BOIIPOCOB YUYCOHON AUCIUILTUHBI (MOTYIs).

B nporiecce camocTosATenbHON pabOThI CTYAEHTHI B3aUMOJACHCTBYIOT C PEKOMEHI0BAHHBIMH
MaTepuajiaMu TPy MUHUMAJIbLHOM yYaCTUU MPENoaaBaTesis. 3aauu CTyIeHTa BKIIOYAI0T padoTy
C KOHCITeKTaMHu JICKITuH (00paboTka TeKCTa), MOBTOPHOE M3yUEHUE YUeOHBIX MaTepHaJIOB TIAHOB
U TE3UCOB OTBETOB, U3YUCHHUE JOTOJHUTEILHBIX TEM, BHITIOJHEHUE YI€OHO-UCCIIEIOBATEIbCKIX
3aJlaHUl U Ipyroe.

Cucrema OLlCHUBAHUSA PE3YyJbTATOB oﬁyqe}mﬂ nmo JMCIMIJInHEe (MO}IyJ’[lO)

KpuTepuu noJjiyueHusi ypoBHsi U OLEHUBAHHUS C(POPMUPOBAHHOCTH KOMIIETEHIU 110
aucuumianne (moaymo) «Advanced Deep Learning (IlpoaBuHyToe Ii1y00K0e 00yUeHHE)»

OrneHUBaHUE YPOBHSI y4EOHBIX JTOCTHIKCHHUH OOYYaIOUIMXCS MO JUCHUIUTHHE (MOIYJIIO)
OCYILECTBIISACTCS B BUJIC TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTeCTAIIHH.

IpomexxyTouHnasi arrecTamusi M0 JUCHUIUIMHE (MOJIYIIO) OCYHIECTBIsIETCS B (opme
3auema ¢ OWEHKOIU, TIPU DTOM TPOBOJUTCS OIICHKA KOMIICTCHIIUH, CHOPMUPOBAHHBIX I10
JTMCITUTLIHHE.

Jnsi olleHMBAHUS TEKYIIETO KOHTPOJS YCIEBAEMOCTH M IMPOMEXKYTOYHOM aTTeCTaluu
UCIIONB3YETCS JIecATUOAIUIbHAS IIKaja OLEHUBAHUS, KOTOpask COOTHOCHUTCS C TPaTUIIMOHHOMN
NATUOAIIIFHON MIKAJIOHN CIEAYIOUUM 00pa3oM:

decaTubannbuas) IlaTtudannbHas Ouenka 3a OO0mas xapakTepucTHKa pe3yJibTaTa
OIleHKA OIIeHKAa 3aver 00y4eHus Mo JUCHUILTHHE (MOTY.II0)

10 OTtnuyaHO 3auTeHo CTyOeHT TOJIHOCTBIO BIIAJCET 3HAHHSIMHU,

9 OTIIMYHO 3ayTeHo HU3JI0KCHHBIMU B pa60qel71 nporpamMme, Hu

8 OTINYHO 3auTeHo rTyOOKO OCMBICIISIET JAMCUMILIMHY (MOJYIIB).
On CaMOCTOSITETILHO u JIOTHYECKU
MOCJIeI0BAaTeIbHO OTBEYAaeT Ha BCE BOIPOCHI,
AKLEHTHPYs] BHUMaHUE Ha HanOosee BaXKHOM.
Ymeer aHAJIM3UPOBATH, CpaBHHBATH,
KJIACCU(UIIMPOBATD, 0000111aTh,
KOHKPETH3UpPOBAaTh M  CHCTEMaTH3UPOBAaTh
W3yYCHHBIH MaTepuall, BBIJIENSS KIIOYCBEHIC
MOMEHTBl M  YCTaHaBIMBas TMPUYUHHO-
cleAcTBeHHbIE CBs3U. YeTko ¢opmymnupyer
OTBETHI, YBEPEHHO HHTEPIPETUPYET
pe3yabTaThl aHaJIM30B u OpyTUX
UCCIIC/IOBAHNHN, a TaKKe pelaeT CIOXHbBIC
3ajauu. CTYJICHT XOpOIIO 3HAKOM C METOJIAMH
WCCIIEI0OBaHNS, HEOOXOTUMBIMH JUIs
MPaKTUYECKOW  JIESITENbHOCTH, W yMeEeT
CBSI3BIBATH TEOpEeTUYeCcKue ACTIEKTHI
JUCHUIUIMHBL  (MOAYJIsl) € MNPaKTUYECKUMH
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Hecarubannpuas) I[IarudanabHas Ouenka 3a O0uiast xapakTepuCcTHKA pe3yabTaTa

OLICHKA OLICHKA 3ayer 00y4eHHs N0 JUCHUTILUINHE (MOIYJTI0)
3aJJa4aMH.
7 Xoporo 3auTeHo CryneHt oOnajaeT 3HAHMAMHU [peaMeTa
6 Xopomio 3a4TeHo IMOYTH B TIONHOM oOBeMe  pabodeid

MPOTPaMMBI M CaMOCTOSITEIBHO, JIOTHUSCKH
MOCJICIOBATEIbHO M BCECTOPOHHE OTBEYAET
Ha BCE BOMPOCHI, aKICHTUPYsl BHHUMaHHUE Ha
HanboJiee 3HAUYUMBIX MOMeHTax. OH ymeeT
aHaJM3UPOBATH, CpaBHHBATH,
KJIACCU(PUIIMPOBATD, 000011aTh,
KOHKPETHU3UPOBaTh M CHCTEMAaTH3UPOBATH
W3YYCHHBI  Marepuas, BBIICISAS  €ro
KIIOYEBbIC  aCMeKThl W yCTaHaBIUBAs
NPUYUHHO-CIICICTBEHHbIE CBSI3H.
DopMynUpyeT CBOM OTBETHI, YBEPEHHO
HMHTEPIPETUPYET PE3YJIbTaThl AHAIU30B U
IPYTHX WCCICAOBaHUMA, a TaKKe peraer
CJIOKXHBIC CUTYAalMOHHBIC 3aJaydu. CTy,HeHT
XOPOIIIO 3HAKOM C METOJaMH HCCIICIOBAHUS,
HEOO0XOIUMBIMHU hing MPaKTUYECKOU
JACATCIIBHOCTH, 158 yMEET CBA3bIBATH
TECOPETHYECKHUE  aCleKThl  MpeaMmera ¢
MPaKTHYESCKUMHU 3a[a4yaMH.

5 Y 10BIETBOPUTENHHO 3auTeHo CryneHT oOyianaeT 0a30BBIMU 3HAHHSIMH 10

4 Y 10BNeTBOPUTENBHO|  3auTeHO JMCLMIIIAHE  (MOZYIIO), HO HCHBITHIBACT
TPYAHOCTHU ITPU CaMOCTOATECIIBHBIX OTBETaX U

UCTIONIB3YeT HETOYHBbIE (OPMYIUPOBKH. B
XO0Jle OTBETOB OH JIONycKaeT OLIMOKH,
Kacaromuyecst cyTH BomnpocoB. CTyaeHT
CHOCOOEH pelarb TOJBKO CaMble IMPOCTHIE
3aJaud M BIAJCeT JUIIb MHHUMAaJIbHBIM
HaOOpOM METOJIOB HCCIIETOBAHUSI.

3 He cnaun He 3aureno CrymeHT He oOBIaaen  00s3aTeIbHBIM

He cJaH He 3auTenoO MHUHHUMYMOM 3HaHWH IO npeaMeTy MU HE

1 He claH He 3auTeHo MOXET OTBCTUTbL Ha BOIIPOCHI, AAXKE C€CJIH

npenogaBarejiib  3a4ac€T  JOIIOJIHHUTCIIbHBIC

HaBOJISIIIIUE BOIIPOCHI.

Hucnunmuna (Mmoxyns) «Advanced Deep Learning (IIponBuayToe rimybokoe oOydeHUE)»
OLIEHUBAETCS CIEAYIOIINM 00pa3oM:

AKTHBHOCTH Bec Onucanue
Homamraue 3amanus | 50% | Habop 3agau o Temam Henenu
IIpoekr 30% | UccnenoBarenbckas paboTa Mo AUCLHUILIMHE (MOYJIIO) U TIPE3CHTALMS
pe3yIbTaTOB
Tecr 20% | Habop 3aianmii Mo TeMe Ha TIPOBEPKY 3HAHMIA
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®opmyaa pacuéra MTOroBoi OleHKH Mo aucuuminHe (Moaysw) «Advanced Deep
Learning (IlpoaBunyToe riiydoxoe odyuenue)»: «0,5 x cpennee 3a nomamnue 3aganus + 0,3 X
npoekT + 0,2 X TecT».

Texkyuuii KOHTPOJIb YCIIEeBAeMOCTH 00y4al0IIMXCS 10 IUCHUILIMHE (MOLYJII0)
IIpumepHbIe JoOMAaLIHUE 3aJaHUS
Jdomamnee 3ananue: HellpoHHbIe ceTH 1151 32124 ¢ H300paKeHUSIMH

1. IloctanoBka npoekTHOM 3agaym: ONUIINTE MPOEKTHYIO 3ajady, CBS3aHHYIO C
JNETEeKTUPOBAaHUEM OOBEKTOB Ha H300pAKEHUSX. YKaXKHUTE, Kakue OOBEKThl HEOOXOIMMO
O00HApPYKUTh U B KAKOM KOHTEKCTE OY/IET MCIOIb30BaThCs JaHHAS CUCTEMA.

2. JlekoMno3umusi Ha mnoa3agaum: Pasz0elite mpoekTHyr 3amady Ha 3-5 moza3amgad.
Hanpumep, BblaenuTe 3Tambl cOOpa AaHHBIX, MPenoOpaboTKH, OOy4eHHsT MOJIETH M OLECHKU
pE3yNbTaTOB.

3. HccnenoBaHue MpOeKTHBIX JaHHbIX: Haiinure HAOOp MaHHBIX IS Balield 3aaadu
(manmpumep, COCO unu Pascal VOC). Onuimure ero CTpykTypy, KOJIHUECTBO U300paKeHUM U
KJIaCCOB, a TAaK)K€ MPOBEAUTE AaHAIU3 KauyecTBa JAHHBIX (HampUMep, HaJludue BbIOPOCOB,
HEJOCTaTOK JIAHHBIX ).

4. IlpeoOpa3zoBanusi Hax JgaHHbIMU: [lepeunciute u  onummre 3-5 MeTOI0B
npenoOpaboTku n300pakeHU, KOTOPBIE BbI IJITAHUPYETE UCIIOIb30BATh IS YIYUIIEHUS KauecTBa
00ydeHust MojieNu (HarpuMep, ayrMeHTaIlus, HopMaju3alus, U3MEHEHUE pa3Mepa).

5. lu3aiiH  cBepTOYHOH apXMTEeKTYypbI: [Ipennoxure apXUTEKTypy CBEPTOUYHOM
HEHUPOHHOW CEeTH I peLICHUs Balllell MPOEKTHOM 3aJauu. YKaKUTE, KaKUe CIOUM U (QYHKIUU
AKTHBALIUU BbI OyJieTe UCMOIb30BaTh, a TAKXKE 0O0OOCHYITE CBOM BHIOOP.

Jdomamnee 3ananue: HeilpoHHbIe ceTH 1151 32/1a4 € TEKCTOM

1. PerpocnexkTnBa peKyppeHTHBIX HelipoceTeii: OnuimTe OCHOBHbIE IPUHIMIIBI pAaOOTHI
pexyppeHTHbIX HelpoHHbIX cered (RNN) m ux apxurektypy. B uem ux mpeumyiiectsa u
HEJOCTaTKU 110 CPABHEHMIO C JPYTMMHU TUIIAMU HEUPOHHBIX CETEM?

2. PacnosHaBaHue TekcTa Ha M3o00paxkeHusix: MccienyiiTe moaxoapl K pacro3HaHUIO
TEKCTa Ha n300paxeHusx, Takue kak CRNN. Onummre, Kak 3Ta apXUTEeKTypa paboTaeT U Kakue
3TaIlbl BKIIIOYAET B Ce0s1 MPOLIECC PaCIIO3HABAHMSL.

3. Encoder-Decoder: O6wsicuute, kak paboTaet apxutekrypa Encoder-Decoder u B kakux
3a/1a4ax oHa npuMensercs. [IpuBeauTe mpruMepsl yCIEIIHOTO UCIIOJIb30BAHUS ATON apXUTEKTYPhI
B PEAIBHBIX NPUIIOKEHUSAX.

4. PerpocniektuBa  TpaHcpopmepos: ONUIINTE  OCHOBHBIE  NPUHLUIBI  pabOThI
TpaHC(OPMEPOB M UX KIIOYEBble KOMIIOHEHTHI, TaKMe Kak MeXaHM3M BHuMaHus. Kak
TpaHcGopMepbl U3MEHIIIN MOIX0/IbI K 00pabOTKE TEKCTOB?

5. D¢dexTuBHOE HanucaHue TpaHcdopmepos: Vccaenyiite MeToabl ONTUMH3ALUU U
ycKopeHusi paboTel TpaHcopmepoB. OnummuTe, Kak MOXHO YMEHBUIUTH BpeMsl OOy4deHHs U
pasMep Mozenu 6e3 MOoTepU KauecTna.

Jomamnee 3aganue: [IpuMeHeHne HEiPOHHBIX ceTel

1. 3agaua jerekTHpoBaHusi 00BbeKTOB: OMUIINTE, KaK MOXXHO HCIOJIH30BATh
apxutektypy YOLO nnsi pemieHus 3amadd JETEKTUPOBAHHUS OOBEKTOB. YKaXHUTE, B UYeM
npeumyiiectsa YOLO no cpaBHEHHIO C IPYTUMH METOJAMU JE€TEKTUPOBAHUS.

2. IlocranoBka JKcnepuMeHToB: ChopMynHpyHTe THUNOTE3y [UIS OKCIIEPUMEHTA,
CBs3aHHOTO ¢ 00ydueHueM monenu YOLO. Onumute, kKakue METPUKHU BBl OyJeTe UCIOIB30BaTh
JUUIS OUEHKH Ka4eCTBA MOJIEIIH.

3. Hanucanue koHBeiiepa o0yuenusi: OMUIIuTe 1aru, KOTOPbIe HEOOXOAMMO BBITIOTHUTH
TSl Co3aHus KOHBeliepa oOydernust moenu Ha ocHoBe YOLO. YkaxuTe, Kakue UHCTPYMEHTHI U
OnOIMOTEKH BBl Oy/IeTe UCTIOIB30BATh.
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4. Im3aiin  apxurtekTypbl: [Ipennoxkure Momuduxamuio apxutektrypsl YOLO mnsa
yIy4IIEHUs €€ POU3BOIUTEILHOCTH B Ballel MPOeKTHOI 3anaue. O0ocHylTe, KaKie N3MEHEHHS
BBI [IPEJIaraeTe u rnovyemy.

5. Onenka pe3yabTaroB: Onummre, Kak Bbl OyAeTe MPOBOAUTH OLEHKY pE3yJIbTaTOB
pabotel Mogenu. Kakue MeTpUKH U METO/Ibl BU3YyaIU3alliu Bbl Oy/IeTe UCII0Jb30BaTh AJIs aHAJIN3a
Ka4ecTBa JIETEKTUPOBAHUSA 00BHEKTOB?

IIpuMepHbIe 3a1aHus U1 TeCTa

1. Yto 13 nepevnceHHOTr0 SABJISIETCSI OCHOBHBIM 3TAINOM NPHU MOCTAHOBKE
MPOEKTHOM 3a1a4M J1JIS HE{POHHOM ceTu?

A) Bre16op runepmnapamMeTpoB
B) Onpenenenue mneneBoil METPUKH
C) Omnpenenenuie TUNa JaHHBIX U 3a7a4d
D) Bbi6op apXuTeKTypbl MOACTU
IIpaBuabHblii oTBeT: C) Onpenenenye TUNA JaHHBIX U 331a4U

2. Kakoii u3 cjieqyommx 3TanoB He BXOAUT B IeKOMIIO3MLHMIO MPOEKTHOM 3a/1a4 HA
noasaxauu’?

A) C6op naHHBIX
B) IlpenobpaboTka 1aHHBIX
C) Bei6op pynkuuu norepsb
D) Ouenka pe3ynbTaTtoB
I[IpaBuabusiii otBet: C) Boibop pyHKIMK OTEPH

3. Kakoii MeToJ1 MOKHO MCIOJIB30BATH JIJIS AaHAJIN32a KA4eCTBA JaHHBIX B Ha0ope
H300pakeHuii?

A) PCA (Metoa riaBHbIX KOMIIOHEHT)
B) K-Means kinactepu3zariust
C) Buzyanusanus pacrpeieiaeHus Ki1accoB
D) Bce BrilenepeuncienHoe
IIpaBuabHblii oTBeT: D) Bee BrienepeuncieHHoe

4. Kakoe u3 ceayl0Iux npeodpa3oBaHuii siBJasieTcsl METOI0M ayrMeHTaluu
n300pakeHn?

A) Hopmanuzanus
B) Usmenenue pazmepa
C) IloBopoT u300paskeHus
D) U3Bneuenue npru3HaKoB
IIpaBuasnbiii orBet: C) [loBOpOT N300pakeHust

5. Kakoii u3 ciieayommx maros BXoJMT B HANIMCAHMeE KOHBeliepa o0y4eHus s
HePOHHOM ceTH?

A) Onpenenenne runepnapamMmeTpoB
B) C6op nannbIx
C) Paznenenue naHHbIX Ha 00y4alOIyI0 U TECTOBYIO BHIOOPKU
D) Bce BrienepeuncieHHoe
IIpaBuabHblii oTBeT: D) Bee BrimenepeuncienHoe
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6. Kakoii u3 ciiexyommx cjioeB siBJsieTCsI OCHOBHBIM B CBEPTOYHOM HelipOHHOM
cetu?

A) IToTHOCBSI3HBIN CITON
B) Cseprounslii cioit
C) Cioli HOpManTU3aIuN
D) Cnoit aktuBanuu
IIpaBuabHbIi oTBeT: B) CBEpTOUHBIN C10#

7. B yeM 3aKkiil0uaeTcss OCHOBHOe NpeumyinecTBo apxurektypst YOLO nas
AeTeKTHPOBAHUA 00bEKTOB?

A) Bricokast TOUHOCTD
B) Bo3aMoxHOCTB paboTaTh B peajJbHOM BpEMEHHU
C) [Ipocrora peanuzanuu
D) Huzkue tpeboBaHus K TaMsATH
IIpaBuiabHbli oTBeT: B) BOo3M0OXHOCTh paboTaTh B peallbHOM BPEMEHHU

8. Kakoii u3 cjieqyommx MeTo/10B UCI0JIb3yeTcs /sl OlleHKH KayecTBa MO/Ie/IN B
3ajaye 1eTeKTHPOBAHUSA 00bEKTOB?

A) F1-Score
B) loU (Intersection over Union)
C) ROC-AUC
D) CpennexBanpaTiyuHas ommroOKa
Ipasuasubiii orBer: B) loU (Intersection over Union)

9. Kakoii u3 cjie1ylommx nojaxoa0B MOKHO HCNIOJIb30BATH IS YIy4llIeHUs
Npou3BoaAUTEIbHOCTH Moaean YOLO?

A) YBennueHne KOJIU4eCTBa KJIaCCOB
B) Hcnonws3zoBanue 6osee ry00KUX CIOEB
C) IlpumeHeHne METOJI0B pEryIsipU3aluu
D) Bce BrilenepeuncienHoe
IIpaBuabHblii oTBeT: C) [IprMeHeHre METOI0B peryispu3alu

10. Kakoii u3 ci1e1ylOUIUX 3TANOB CJieAyeT BbINOJIHSATH MOcJ/Ie 3aBeplIeHust 00y4eHus
Mozaean?

A) IIpoBepka Ha TecTOBON BBIOOpKE
B) C60p HOBBIX TaHHBIX
C) O6yuenre MO/IeTTH Ha HOBBIX JaHHBIX
D) Bce BhllenepevrcieHHOe
IIpaBuabHbiii oTBeT: A) [IpoBepka Ha TECTOBOI BBIOOPKE

IIpumepHoe onncaHue K MPOEKTY

3anmanue U1 mpoekTa: Pa3paboTka CUCTEMBI IeTEKTUPOBAHUS OOBEKTOB C UCTIOIH30BAHUEM
apxutekTypbl YOLO 1 COBpeMEHHBIX TTOIX0/I0B K 00paboTke n300paxeHui

Onucanue npoexma
Ilens maHHOTO MpPOEKTa — pa3pabdoTaTh CUCTEMY, CIOCOOHYIO IETEKTUPOBATh OOBEKTHI HA
u300pakeHusIX, ucnonb3ys apxuTekTypy YOLO. IIpoekT Bkitouaer B ceOsi MOCTaHOBKY 3a/1auH,
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JICKOMITO3UIIMIO Ha I0/33[a4d, MCCIEJOBaHUE U IOJATrOTOBKY JaHHBIX, NPeoOpa3oBaHMs Hajl
HUMH, HaIllUCaHWE KOHBeilepa OOyueHHMs W 3alIMTy NPOEKTa. J[OmONHUTENbHO HEOOXOIMMO
paccMOTPETh PETPOCIIEKTUBY PEKYPPEHTHBIX HEMPOCETEH, MOAXO0A0B K PACIIO3HAHUIO TEKCTAa Ha
n300paKeHMsIX, a TAK)KE COBPEMEHHBIE apXUTEKTYPHhI, Takue Kak Tpanchopmepst 1 MAMBA.

Omanvl n0020Mo6KuU npoekma

1. IlocTaHoBKA NPOEKTHOM 3a1a4u
o Omnpenenure 1enb NpoeKTa (HaNMpUMEp, JCTCKTUPOBAHHE AaBTOMOOWJICH Ha
YIUYHBIX H300PAKECHUSAX ).

o CddopmynupyiiTe 3a1a4u, KOTOPbIE HEOOXOAMMO PEIITUTH JIJIS TOCTHKECHUS TISIIH.

2. JleKOMIO3HMIIHA HA MOA3aa4u
o OrmpenenuTe OCHOBHBIE MO3a]a91, TAKUE KaK:
= (COop u npeaBapuTelIbHAs 00pabOTKa TaHHBIX.

» Pa3pabotka koHBeiiepa 00y4deHHUsI.
= OOyuenue mogenu YOLO.
* OueHKa MPOU3BOIUTEILHOCTH MOJEIH.

3. HUcciaenoBanue MPOCKTHBIX TaHHBIX

o IlpoBenute ananu3 gocTymnHbIX HabopoB naHHbIX (Hampumep, COCO, PASCAL
VOC).

o Omnpenenurte, Kakue JTaHHbIE OyAyT HCIOJB30BaThCA, M KaK OHU OyIayT
MOJIFOTOBJICHBI (ayTMEHTAIUs, HOpMATIU3allns).

4. TlpeoOpa3oBaHusi HAJl JAHHBIMH
o Onuummre MeToIbl ayrMEeHTallU N300paKeHU, KOTOpbIE OYAYT IPUMEHEHBI.

o OOspscHuTe, Kak OyAyT NpPOBOJUTHCS HOPMAIM3alUMsd M HM3MEHEHHE pazMepa
M300paXeHUH.

5. IlocTaHOBKa 3KCNIEPUMEHTOB
o Omnpenenute runeprapaMeTpsl st O0yUeHUs] MOJIEIH.

o 3arulaHUpyHTE SKCIEPUMEHTHI Ui OLEHKU PA3JIMYHBIX KOHQUIypaluil MOJeNH
(HampuMep, pa3Hble pa3Mepbl BXOAHBIX H300paKEHUH, KOTUYECTBO I10X).

6. Hanucanue koHBeliepa o0y4yeHust
o Co3pgaiiTe CKpUNTHI JUIsI aBTOMAaTHU3allMU MPOIECCOB OOYUYEHMs, BaTUIALUH U
TECTUPOBAHUS MOJEIIH.

o) OHI/IHII/ITG, Kak 6YI[€T MNPOBOAUTECA MOHHUTOPHHI ITPONU3BOAUTCIIBHOCTU MOACIIN.

7. Jln3aiiH 1 0COOEHHOCTH CBEPTOYHOI apXHUTEKTYpPbl
o Omnummure apxutektypy YOLO u ee ocoOeHHOCTH.

o OOBICHHUTE, KaK apXUTEKTypa Oy/IeT aJanTUPOBaHa JIJIsi KOHKPETHOMN 3a/1auH.

8. PerpocnexkTHBa peKyppeHTHBIX HelipoceTeil M MOAX010B K PACIO3HAHHIO TEKCTa
o IlpoBemuTe 0030p pEeKyppeHTHBIX HEHpoceTe W WX MPUMEHEHHUs B 3aJadax
pacro3HaBaHMs TEKCTA.

o Omnwumure apxutektypsl Encoder-Decoder 1 CRNN.

9. PerpocnextuBa TpancgopmepoB 1 MAMBA
o OO06cynute pazBuTue TpaHC(HOPMEPOB U UX NMPUMEHEHHE B 3ajadax oOpabOTKH
M300paKeHUI B TEKCTA.
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10. PeTp()ClIeKTI/IBa MOAXO0A0B K rcHEepaluu pevu U3 TEKCTa

o Onummrte apxutektypy MAMBA u ee npeumyiiecTsa.

o HCCJIG,I[Y?ITG COBPCMCHHBIC MECTOABI I'€HEpalluu PEYHM M3 TEKCTa M HUX CBA3b C

3agauaMu 00paboOTKH M300paKEeHUH.

3awuma npoexma

[Ipesentanus npoekra (15-20 MUHYT), BKITFOYAOIIIAS:
o BBenenue u nocTaHOBKa 3a/1a4H.

o Omnwucanue 3TanoB padOTHI U MOIYYEHHBIX PE3yIbTATOB.

o JlemoHcTparus paboThl MOJIENN HA IpUMEpaXx.

o OO6cyxaeHrne BO3SMOXKHBIX yIy4IIEHHH 1 OyIyIuX HapaBICHUH paObOTHI.

Kpumepuu oyenusanus

1. AKTYaJIbHOCTb M YeTKOCTh MocTaHOBKH 3a1aun (20%)

o Hackonbko sicHo C(i)OpMyanOBaHa 3aJadya U €€ 3Ha4YMMOCTb.

KauecTBo nexomno3unuu Ha noazagaun (20%)
o JIOTMYHOCTH U MOJHOTA EKOMIIO3HUIIUH.

HccnenoBanue u moaroroBka aaHubix (20%)

o OO6ocHoBaHUE BBI60pa JaHHBIX, Ka4C€CTBO Hpe,[[06pa6OTKI/I " ayIrMCHTAalUU.

KauyecTBo Hanucanusi konseiiepa ooyuenus (20%)

o aq)(beKTI/IBHOCTb H aBTOMAaTU3alus IIPoHeCcCoOB O6y‘leHI/I$I U TCCTUPOBAHMUA.

KauectBo 3ammTnI mpoekTta (20%)

o SlcHoCcTh IMpEe3CHTaluu, CIIOCOOHOCTh OTBEYaTh Ha BOIIPOCBI U 000CHOBBIBaTh

IIPUHSATBIE PELICHUS.

3apanus AJ151 MPOMEKYTOYHOM ATTECTAIMM MO IUCHUILIHHE (MOAYJII0)

3aganne

OTtBeT

Komnerenmus

Kaxoit u3 cienyromux noaxo10B HCIIONIb3YETCS IS
JIETEeKTHPOBaHUsS 00BEKTOB B apxuTekType YOLO?

A) CermeHTanus u300paxeHui

B) Knaccudukarus nzobpaxeHuit
C) OHOMIPOXOAHOE MpEICKa3aHue
D) I'eneparus n3o0paxeHui

C

VK-6

Kakoil wu3 crenylomux 3TanoB HE SABJISIETCA YacThIO
JIEKOMITO3ULIMM MPOESKTHOM 3a1auun?

A) Coop naHHBIX
B) IlocTanoBka rumoTessl
C) O6paboTKa JaHHBIX

D) Ouenka npon3BoIUTETLHOCTH

I1K-3
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3. Kakoit mMerom HCHoOab3yeTcs UII  HOpMallM3alldd B OIlK-1
n300pakeHUl niepes] 00y4eHneM HEHPOHHOH ceTn?
A) YBenuuenue
B) Cranpapruzauus
C) Cxkarne
D) ®unprpanus

4. Kakoli W3 creayromux JJIEMEHTOB SBISCTCS BaXKHOU D OIIK-1
YaCThIO apXUTEKTYPHI CBEPTOYHOI HEHPOHHOMU ceTr?
A) TToTHOCBSI3HBIN CITOM
B) Croii aktuBanuu
C) Croit motepb
D) Bce BrimenepeurciacHHOE

5. Kakoit u3 crneayommx MNOAXOM0B HCIOIB3YETCS IS A [IK-1
YIIy4lICHHs KauecTBa AeTeKThpoBaHusi B YOLO?
A) YBenuueHue pazmMepa BXOJIHOTO H300paKeHHS
B) YMenbIIeHne Yncia KJIaccoB
C) YnpoteHue apXuTeKTypsl
D) Ucnonp30oBaHnE TOIBKO OJHOTO CIIOS

6. Kak HaspiBaeTcs mporecc, Ipu KOTOPOM H300payKeHUs AyrMeHTanus YK-6
MOJBEPraloTCsl M3MEHEHUWSIM [UIs YBEJIWUYEHHsS oObema
oOyuatomiero Habopa?

7. Kakoit METOJ HCTIOJIb3YETCS JUTS OIICHKHU TouHOCTB YK-6
MPOU3BOJUTEIBHOCTH MOJIENN Ha TECTOBBIX JaHHBIX?

8. Kakoti Tarm HeWpOHHOM CETH UCTIONB3yeTCs TSt 00paboTKH CseprouHas IK-3
M300paKeHHIT? HEHpOHHAs CETh /

CNN

9. Kakoit anroputm wucronb3yercst Ui 00yYEHUS MOJEIH Ob6parHoe I1K-3

YOLO? pacrpocTpaHeHue
OIUOKHU

10. Kaxol Tun HeHpOHHON CeTH JIydIlle BCEro MOAXOTUT IS PexyppenTHas OIIK-1

00paboTKH MOCIIeI0BaTeIbHOCTEH TeKkeTa? HEHpPOHHas ceTh/
RNN

11. Kakoif apXuTeKTypHbIi MOAX0A HCmonb3yercss it | Encoder-Decoder OIIK-1
nepeBo/ia TEKCTa C OIHOTO S3bIKa Ha JIPYToi?

12. Kak HazpBaeTcsi MoOJIeNb, WCIONB3YIOMAsS MEXaHU3M Tpaucdopmep IK-1
BHUMAaHUS U1t 00pabOTKH MOCIIeI0BATENbHOCTEH?

13. Kaxoii MmeTon ucnosns3yercs Juisl paclio3HaBaHUs TEKCTAa Ha CRNN IK-1

n300paxeHusx?
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