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1. Kparkasi XapakTepuCcTHKA JUCHUNIMHBI (MOTYJIA)

Pabouas mporpamma nucrummuasl (Moxynsa) «Advanced Deep Learning (IlpoxBunytoe
ryookoe 0OydeHHEe)» COCTaBlIeHa B COOTBETCTBUU C (peiepalibHbIM TOCYIapCTBEHHBIM
00pa3oBaTeNbHBIM CTAaHAAPTOM BBICHIETO OOpa30BaHMsI — MarucTparypa IO CHEeIHaIbHOCTU
02.04.01 MaremaTka W KOMIBIOTEpHbIE HaykKu, npodwib [IpoayKTOBBI MEHEIKMEHT,
YTBEP)KICHHBIN MpHKa3oM MMHUCTEpCTBA HAyKd M BbICIIEr0 oOpa3zoBanus Poccuiickoi
®enepanun Ne 810 ot 23.08.2017 roaa.

Wzyuenne nucuurumabl (Monaynsi) «Advanced Deep Learning (IlpoaBunyToe riyOokoe
oOydeHue)» TMO3BOJSET CIEHUaTlcTaM OCBaWBaTh COBPEMEHHBIE METOABbl M TEXHOJIOTHH,
HE00XOMMBIE JIJIsl CO31aHUS BBICOKOA((PEKTUBHBIX MOJIENICH, UYTO B CBOIO OUEPE/Ih CIIOCOOCTBYET
pEIIEHUI0 CIOXKHBIX 3aJa4 B Takux cdepax, Kak KOMIIbIOTEpHOE 3peHue, o0paboTka
€CTECTBEHHOI'O f3blKa M aBTOMAaTH3alus IpoleccoB. bonee Toro, rirybokoe NOHMMAHUE ITHX
TEXHOJIOTHI1 OTKPBHIBAET HOBBIE BO3MOKHOCTH JJIsl HHHOBAIIUH U yIIydlIeHUS] OU3HEC-TIPOILIECCOB.

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

Hacrosimas aucuuruiinia (MOAysIb) BKITIOUEHA B YUEOHBIH IIJ1aH 0 TPOrpaMMe MOATOTOBKH
maructparypsl 1o HamparieHuo 02.04.01 MaremaThika M KOMIIBIOTEPHBIC HAYKH, TPOGUIH
[TponyKTOBBIII MEHEIKMEHT W BXOIUT B BapuaTHBHYIO uacTh broka 1, ¢opmupyemyro
Y4aCTHHUKaMU 00pa30BaTEIbHBIX OTHOIICHUH.

Jucnuniuza (MOAynb) U3ydaercs Ha 2 Kypce B 3 cemecTpe.

Heab u3ydyeHust AMCHMUILVIMHBI (MOAYJs): yriiyOjieHHE 3HAHUNH W HABBIKOB B OOJIACTH
pa3paboOTKH, ONTUMH3ALMH U IPUMEHEHHUS CIIOKHBIX apXUTEKTYp HEMPOHHBIX CETEH /1715 pellieHus
peanbHbIX 3a]1a4 B Pa3JIMUHBIX 00JIACTSIX.

3agauu u3yyeHus AMCUUIIHHBI (MOAYJIfA):

— (¢opMupOBaHHE 3HAHUS OCHOBHBIX CBEpTOYHBIX HeWpoHHbIX ceTel (CNN), ux
KOMIIOHEHT U PUHIUIIOB pabOThI;

— (dopmupoBaHUe 3HAHUS PUHIIUIIOB PAOOTHI AITOPUTMOB JIETEKTHPOBAHUS OOHEKTOB;

— (¢opmupoBaHue 3HaHUs ocobeHHocTel apxurektypsl YOLO u ee 3Boironuy;

— (opMupoBaHUE 3HAHHUSI OCHOB pabOThl peKyppeHTHbIX HelipoHHBIX ceTeil (RNN) u nx
apxurexryp (LSTM, GRU);

— (opmupoBanue 3HaHus ocHOB apxuTeKkTyp Encoder-Decoder m ux npumenenue uis
pacro3HaBaHUs TEKCTA;

— (opMUpPOBaHNE 3HAHUS OCHOBHBIX APXUTEKTYp M aJTOPUTMOB JJIs T€HEpalu pedu
(TTS);

— (opMupoBaHue 3HaHUS MPSIMBIX M OOpaTHBIX TpaHC(HOPMEPOB, UX APXUTEKTYPY HU
IIPUMEHEHUE;

— (opMupoBanre ymeHHs IPOEKTHUPOBATh U ONTHUMU3UPOBATH PA3JINYHbBIE APXUTEKTYPHI
HEHPOHHBIX CETEH /I PEIICHMS IOCTABJICHHBIX 3a/a4;

— (¢opMUpOBaHHE MPAKTUYECKOIO OMNBITa pealn3alMi HEMPOHHBIX CETEeH C MOMOILbIO
Takux (peiimBopkoB, kak TensorFlow munu PyTorch.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerennuu, ¢opmupyembie B pe3ylbTaTe OCBOSHHS TUCHMIUIMHBI (MOIYJS) IpH
IIPOBE/ICHUH Y4EOHBIX 3aHATUH B (hOpMe KOHTAKTHOM paboThl 00yUarOIMXCs € eJarornuecKuMu
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHONU PabOThI 00yUYarOIINXCA:

Komnerenuusi | Conaep:kaHue KOMINeTeHIIHH Nuauxarop IlepeyeHb MJIAHUPYEMBIX
KOMIeTeHIH U pe3yJbTaTOB 00y4eHus Mo
AUCHMIJIMHE (MOTYJIIO)
YK-6. Crioco0eH omnpeaenaTs u YK-6.1. 3HaeT OCHOBHBIE METOJIbI
pean30BBIBATh TPHOPUTETHI CaMOOIICHKH M aHAJIN3a CBOEH
cOOCTBEHHOM EATEIHHOCTH U JIESITEIbHOCTH, a TaK¥Ke
CHOCO0bI ee MIPUHIIUIIBL YIIPaBICHHUS
COBEPIIICHCTBOBAHUS Ha OCHOBE BpEMEHEM M I[eJIeNoIar aHus
CaMOOIICHKH YK-6.2 YMeeT CTaBUTh pealuCTUYHBIE U

JOCTUKUMBIE 11U, OTPEAETATH
IIPUOPUTETHI B CBOEH
JESITENbHOCTH, a TAKXKE
pa3pabatTbiBaTh U BHEAPSTH
TUTaHBI 110 COBEPILIEHCTBOBAHHUIO
CBOUX HaBBIKOB M KOMIIETEHLIUH
Ha OCHOBE MOJIYYEHHOU
CaMOOLIEHKH

YK-6.3 Hmeer npakTHUECKHUIA OTIBIT
MIPUMEHEHHUST METO/IOB
CaMOOIIEHKH B CBOEH
poheCCUOHATBHOMN
JeATeILHOCTH, BKIIIOYAst
y4JacTHe B TPEHHHTaX,
CeMHHapaXx U MPOeKTax,
HalpaBJICHHBIX Ha Pa3BUTHE
TUYHOU 3 (HEKTUBHOCTH U
npodecCHOHAILHOTO pOCTa

OIIK-2. CriocobeH co3/1aBaTh 1 OIIK-2.1. 3HaeT OCHOBHEIC
UCCIIeZIOBaTh HOBBIE MaTeMaTHYeCKUe MOJICIH U
MaTeMaTHYeCKUe MOJICIH B METO/]IbI, NCTIONb3yEMbIE B
€CTEeCTBEHHBIX HayKax, €CTECTBEHHBIX HayKax, BKIFOYas
COBEpIIEHCTBOBATH CTaTUCTUYECKOE
pa3pabaTbiBaTh KOHIIETIIHH, MOJICTTHPOBAHUE,
TEOPUU U METOJIBI nuddepeHInaTbHbIE YPaBHEHUS

1 YUCJICHHBIC METOJbBI, a TAKXKC
COBPCMCHHBIC IMOAXO/bI K
HCCJIICAOBAHUIO U aHAJIN3Y
JaHHBIX

OIlK-2.2 YmMmeeT pazpabaTeiBaTh U
a/1anITUPOBATh MATEMaTHUECKHE
MOJIEJIN JAJIsI peLIeHHUs
KOHKPETHBIX MPo0OieM B
€CTECTBEHHBIX HayKax,
MIPOBOJUTDH UX aHAIH3 U
BepudUKaIuio, a TakxKe
HWHTEPIPETHPOBATH MOTYYCHHbIE
pe3ybTaThl B KOHTEKCTE
HAYYHBIX HCCJIEIOBaHUMN

OIlK-2.3 HMeeT npakTUYECKHUIA OTBIT
CO3MIaHMS U UCCIICTOBAHUS
MaTeMaTHYECKUX MOJICTICH B
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paMKax Hay4HBIX TPOCKTOB MU
HCCIIEJOBAHNM, BKITFOUAS
y4acTHUEC B ITyOTUKAIUAX,
KOH(EpPEHIUAX WIN
KoJutaboparusx, rae ObuTH
pa3paboTaHbI ¥ alPOOHPOBAHEI
HOBBIC KOHIICTIIIUY U METOJIbI

[K-3.

Crioco0eH periath 3a1a4u
podeCCHOHATTEHOM
JIEeSITEIbHOCTH B 00JIacTH
MPOAYKTOBOTO MEHE/PKMEHTA,
(bopMyIIUPOBATh PE3yNITATHI
aHalin3a " BBISABITH
MOCIICICTBUS TIOJTYYCHHBIX
JaHHBIX IJIA IPUHATUA
000CHOBaHHBIX PEIICHUN 1
OINITUMH3AalIUU IIPOAYKTOB

[K-3.1.

3HaeT MCTObl U MHCTPYMCHTBI
IMPOAYKTOBOT'O MECHC/PKMCHTA

IK-3.2.

YMeeT npuMeHsTh
aHaJIMTUYEeCKUE HHCTPYMEHTHI U
TIpoTpaMMHOE 00CCTIICUCHHE TS
00pabOTKH ¥ BU3yaTH3aIiN
JAHHBIX, a TAKXKE
(hopMynHpOBaTH BEIBOJIBI HA
OCHOBE TPOBEICHHOTO aHAIHN3a

[IK-3.3.

Nwmeet ombiT paboThl HAZ
PCaJIbHBIMU IPOCKTAMU B
00J1acTH MPOLYKTOBOTO
MEHEDKMEHTA, BKIIF0Yast aHaIN3
I0JIb30BATENILCKOTO MOBEICHUS
1 ONITUMHU3AHIO IIPOJAYKTOB Ha
OCHOBE IOJTYYSHHBIX JaHHBIX

[1K-4.

Crioco6eH myOamaHO
MIPEJICTABJIATh COOCTBECHHBIC U
W3BECTHBIC HAYYHBIC
pe3yIbTaThI

[1K-4.1.

3HaeT OCHOBHbBIC MPUHITUITBI
3¢ (HEeKTUBHOTO MyOJIUIHOTO
BBICTYTUICHUSI, METO/IbI
BU3YyallU3alMU JaHHBIX U
OCHOBHBIE TPeOOBaHHUS K
HAYYHBIM TIPE3EHTALIUSM,
BKITIOYAsl CTPYKTYPY U
coJiepyKaHue

[K-4.2.

YMeeT 4eTKO U JIOTUYHO
(hopMyJIMPOBaTH CBOU Hay4YHBIS
pe3ybTATHI, ATANTUPYS UX JJIS
Pa3INYHBIX ayJAUTOPHH, & TAKKE
HCIIOJIb30BaTh BU3yaJIbHbIE
Cpe/ICTBa JUIsl yIyUIICHHS
BOCHIPHSTHS] HHOpMAIIUH

[K-4.3.

MMeeT NpakTHYECKUNA OIIBIT
Y4aCTHsl B HAYUHBIX
KOH(epeHIUAX, CEeMUHapax MU
JIPYTUX MEPOTIPUSTHSIX, Te
YCIIEITHO MPECTABIIII CBOU U
H3BECTHBIC HAYYHbIE
pe3ybTaTHl, MoTy4yasi 00paTHyIo
CBSI3b U B3aUMOJEHCTBYSI C
ayIMTOpUEH
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3. Temaruueckuii njiax

Ne TpynoeMKocTh, akageMHYeCKHE YACHI

w/m HaumeHnoBanue Qunas dopua TKY
AyaurtopHas padora .
pa3aena IMCUHUIIINHBI (Tekyumi

Jlexkiun CeMuHapsbl
(MonyJis) (npakTiuec Kontpo | CamocrosiTe/n KOHTPOJIb
Jb Hasi paboTa ycneBaeMoCTH)
KHe
3aHSATHA)

1 Hetiponnsie cetu ajis 5 5 26 Jomarmaue
3a7ad C 3aJlaHus
H300paKCHISIMHU Tecr

2 Hetiponnsie cetu ais 5 5 28 Jomaraue
3a]a4 C TEKCTOM 3aJlaHusl

3 I'eneparuBHBIC MOAETH 5 5 26 Homarrane
Y 3371a91 CO 3BYKOM 3aJlaHus
3auem 4 [IpoexT

Hmozo: 15 15 4 80
Ob6vem oucyunaunovt (Mooyns) 114
(6 ax. u.)
O6vem Oucyuniunvt (MoOyan) 3
(6 3au. eo.)
4. CopepxaHue TMCUMILTHHBI (MO1YJIs1)
Neni/n HaumenoBanme pasgeia Coaepsxanue TMCHUILTHHBI (MOYJIA) N0 TeMaM

JUCHHIJIMHBI (MO1YJIs1)

1 Heliponnsle ceTu 1 3a1a4 ¢ IloctaHoBKa DPOEKTHOM 3afaud. JleKOMIO3MLMS Ha IOA33JAYU.
n300paKeHUAMHU HccnenoBaHne NPOEKTHBIX MOAaHHBIX, NPeoOpa3oBaHUsl Hall HUMH.
IlocTaHOBKa 3KCIEPHMMEHTOB M HAaIllUCAaHWE KOHBeHepa OO0y4eHHsI.
JuzaiiH 1 0COOEHHOCTH CBEPTOYHOM apPXUTEKTYPHl ISl PEIIeHUs
NPOEKTHOH 3afauu. 3ajgaya NETEKTUPOBaHMSA OOBEKTOB, apXUTEKTYpa
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'enepaTuBHbBIE MOIETH U 33Ja4X | PeTpocmekTrBa MoAXo0B K TeHepaluy pedd u3 Tekcra. llogseaenue

CO 3BYKOM

WTOTOB ITPOCKTA
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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 JOCTYIl K COBPEMEHHBIM MpOo(pecCHOHATBHBIM 0azaM
JAHHBIX U MH(OPMALMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

OcHosnas numepamypa:

1. ITnaTonos, A. B. MammuHOe oOy4deHue : yueOHoe mocodue s By30B / A. B. IlimatoHos.
— 2-e u3n. — Mocksa : MU3narensctBo FOpaiit, 2025. — 89 c. — (Bsicmee o0pa3oBanue). —
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
JIeMCTBYIOIMM MTPOTUBOIIOKAPHBIM MPaBUJIaM U HOPMaM U 00ecleurBaroeil MpoBeieHUe BCeX
BUJIOB JIUCUMIUIMHAPDHOW W MEXIWCUUIUIMHAPHOW IOATOTOBKH, HPAKTHUECKOH M HAay4HO-
UCCIIEI0OBATEIbCKON PaboT 00yJaronMXcsl, MPEAYCMOTPEHHBIX YU€OHBIM IIIIAHOM.

[TomerieHus1, KOTOpPbIE MPECTABISAIOT CO00M yueOHbIE ayAUTOPUH JJIsl TPOBEICHUS 3aHATHH
JEKIMOHHOTO THWIA, 3aHATHM CEeMHHApCKOro (MpakTUYECKOro) THMA, TPYIIOBBIX U
WHJUBUIyaJIbHBIX KOHCYJbTALUN, TEKYILIETO KOHTPOJIA U MPOMEXKYTOYHOW aTTECTAllMH, a TaKkKe
MOMEILEHUS JUIsl CAMOCTOSTEIbHOM pabOThl M IOMEUIEHUS JAJI XpaHEHUS U MPOPUIaKTUYECKOTO
oOciy>)xuBaHus yueOHOro ob6opynoBanus. IlomemeHns: yKOMIIJIEKTOBaHbI CHEIUATU3UPOBAHHON
MeOEeNbI0 U TEXHUYECKHMMM CPEJICTBAMHU OOYyUYEHMS, CIYyXallUMU JJIs NMPEeACTaBlIeHUsl y4eOHOI
uHpopManuu O0JIBIION ayTUTOPHH.

N3yuenue qucturiiuHbl (MOAYJs1) 00€CIIeYnBAETCS B YUEOHBIX ayIUTOPHUSIX, OCHAIIIEHHBIX

— CTOJIaMU U CTYJIbSIMH;

— KOMITBIOTEPHOU TEXHUKOM;

— CIeLMAIM3UPOBAHHBIM 000PYAOBaHUEM, BKJIIOUasl JEMOHCTPALIMOHHOE 000pyI0BaHHUE.

[TomerieHust 151 CaMOCTOSITEIBHON pabOThl 00YJaIOMINXCsl, B TOM YKCIIE TPUCTIOCOOICHHBIE
JUISl MCIIOJIb30BAaHUS MHBAIMAAMHM U JIMIAMU C OrPAaHUYEHHBIMU BO3MOKHOCTSMH 370pPOBbBSI,
OCHAIIIEHbl KOMIBIOTEPHONH TEXHUKOW C BO3MOKHOCTHIO MOJKIIOYEHMs K ceTu «MHTepHeT» u
o0ecrieyeHHeM JOCTyna K B DJIEKTPOHHYIO HH(POPMAIMOHHO-00pa30BaTEIbHYIO CpPEIy
YHuBepcurera.

OOyuaromMess TpeAoCTaBiseTcs JAOCTyn (B TOM 4YHMCIE YHaleHHBIH) K pecypcam
MH(}OPMaLMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH «VHTepHEeT», 31eKTPOHHBIM pecypcaMm (B TOM
YHCJI€ AJNEKTPOHHBIM OHMOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM NpOQecCHOHATIBHBIM 0azam
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
(u3panus, 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. | ®enepanbHblii IEHTP HHOOPMAITHOHHO - http://fcior.edu.ru/
00pa3oBaTesbHBIX PECYPCOB

[lepeuenr WMHDOPMAINMOHHBIX TEXHOJOTHH, WCIOIB3YEMBIX TIPH  OCYIIECTBICHHH
00pa30BaTeNbHOTO MpoIiecca Mo JUCIUILIMHE (MOAYIII0), B TOM YHCIIEe KOMIUIEKT JTUIIEH3NOHHOTO
MPOrPaMMHOTO  OOCCIICYCHHS, COBPEMEHHBIE TpPO(ecCHOHANbHBIC 0a3bl  JaHHBIX U
UH(OPMaIMOHHBIE CIIPABOYHBIE CUCTEMBI:

HaumenoBanmne 110 IIpoussoacreo JInuen3nonnoe / cB060IHO

pacnpocTpaHsiemMoe

OnepanmoHHbIe CUCTEMBbI:
Microsoft Imagine (Windows Client, | 3apy6exHoe JMLIEH3HOHHOE
Server)
Bpay3zepsbI:
Sunekc.Bpayzep OTEUECTBEHHOE 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 ynpapjieHusi 0a3aMH J1aHHbIX:

Microsoft Imagine (SQL Server) | sapyGesxHoe | muuensmonHoe

Cucrembl pe3epBHoro konuponanmus (backup):

Acronis Backup Advanced for 3apyOexHoe JIMLIEH3UOHHOE

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 PACIIPOCTPAHIEMOE
Bash (Unix shell) 3apy0exHOoe CcBOOOJTHO PACIIPOCTPAHSIEMOE
Anaconda 3apy0OeKkHOe CBOOOHO PAaCIIPOCTPAHIECMOE
Robotic Operating System 3apyOexHoe cBOOOJTHO PacIpOCTpaHsIeMOe
CopelliaSim 3apyOexHoe cBOOOJTHO pacpOCTpaHsIeMOe
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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
ITakeThbl MPOrpaMMHBIX CPEICTB U OMOJTHOTEK:

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. MeroanuyecKkue v OlleHOYHbIEe MATEPUAJIBI
MeToanuyeckne yKkazaHus JJ1s1 00yYAIOIMXCS M0 OCBOCHHMIO IMCIUILIMHBI (MOIYJIs1)

B nmpouecce uzydenus mucturumabl (Moayisi) «Advanced Deep Learning (IIpomBunyToe
r1yookoe 00ydeHue)» B paMKax TEKYIIEro KOHTPOJIS YCIIeBAeMOCTH UCIONIb3YIOTCS TaKhe BUIbI
y4eOHOM paObOThI, KaK JIEKIIMH, TPAKTUIECCKUE 3aHATHU S, TOMAITHUE 33a/IaHUS, TECT, IPOCKT, a TAKKE
pa3iuyYHble BHJIBI CaMOCTOSATENbHOW pPabOTHl OOy4arouuxcs IO 3aJaHUI0 MPernojaBaTelisd,
HaIlpaBJICHHBIC HA PA3BUTUE HABBIKOB MPOPECCHOHAIBHON JIEKCUKH, 3aKPETUICHUE MPAKTUUECKUX
npo(ecCHOHANBHBIX KOMIIETEHIINN, TOOIIPEHNE NHULIUATHB.

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

B mpomecce neknmii peKOMEHAYeTCss BECTH KOHCHEKT JISKIUH: KPAaTKO M CXEMaTHYHO
(UKCUPOBATh OCHOBHBIC HJICH, BBIBOJBI W OOOOIICHHUS JICKIIMU; BBLICISITH BAXKHBIC MBICIIH,
KJIIOYEBBIE CJIOBa W TepMUHBL. HeoO0XO0IMMO OTMETHUTH BONPOCHI WMJIM MaTEpUaNbl, KOTOpBIC
BBI3BIBAIOT 3aTPYIHEHMS, U MOMBITATbCS HAMTH OTBETHI B PEKOMEHI0BaHHOU nuTepatype. Ecimu
pa3o0parbcsi B Marepuaie HE yHaercs, cieayeT chopMyIupoBaTh BOIPOC W 3a1aTh €ro
IPEMo/IaBaTes0 Ha KOHCYJIbTAI[MH WM BO BpEMsI CEMUHAPCKOTO (IIPAaKTUYECKOT0) 3aHATHSL.

Yuacmue 6 cemunape (npaxmuueckom sanamuu) — akTUBHasI paboTa CTy/IEHTa Ha CEMUHApE,
€ro OTBETHI Ha BOIIPOCHI IIPETIOABATENS 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 IUCKYCCHIO, BHICKA3bIBasi CBOM MHEHHUS U apryMEHTUPYS HX.
[Ipu oTBeTax Ha BOIPOCHI MpENoOJaBaTeNsi CTOUT OBITh YBEPEHHBIM, YETKHUM M JIOTUYHBIM,
ONMpAasiCh HAa U3YUYEHHBIN MaTepuall. Takxke MOJIe3HO MO AEPKUBATH IUAJIOT C OJHOKYPCHUKAMU,
4T00BI 000TaTUTh 00CYXAEHUE U PACIIMPUTH CBOM 3HAHUS.

Jlomawnee 3a0anue — HabOP 3a7a4 1O TEMaM HEJICIIH.

[Ipu pabore Haj MAOMANIHMMH 33JaHUSMHU BaXKHO BHUMATEIBHO O3HAKOMHTHCS C
TpeOOBaHUSIMU U CPOKAMHU BBITIOTHEHUsI. PekoMenmyeTcsi pa30uBaTh 3aaHusl Ha ATaIlbl, YTOOBI
nu30exarh TMEperpy3kd W Iydlle yCBOUTh Marepuall. lcrmonb3oBaTh pa3iuyHble HCTOYHHKHU
nH(popMaIuu, BKIIOYasi y4eOHUKH U OHJIAWH-PECYPCHI, IJIs1 00Jiee TIIyOOKOTO TTOHMMAaHUS TEMBI.

Tecm — ocobas ¢opma mpoBepku 3HaHUU. [IpoBoguTcs mocine OCBOCHHsS OIHON WM
HECKOJIbKUX TEM U CBHJIETENBCTBYET O KaueCTBE MOHMMAHUS OCHOBHBIX MOHITHH H3y4aeMOro
MaTtepuana. TecToBble 3alaHus COCTABJIEHBI K KIIIOUYEBBIM IIOHSTHUSIM, OCHOBHBIM pasielaM,
BaXHBIM TEPMUHOJIOIMYECKUM KaTErOpUsAM U3y4aeMOM JTUCIUIUIMHBL (MOJTYIs).

Jl1s TOATOTOBKM K TeCTy HEOOXOAMMO 3HATh TEPMHUHOJIOTMYECKUNA ammapar JUCLUIUIMHBL
(MomyIs), TOHUMATh CMBICI HAYYHBIX KATETOPUN U YMETh UX MCII0JIb30BaTh B PO ECCHOHATIBLHOM
JeKcuKe. BrnaneHne NMOHATHMHBIM amnmapaToM, BKIIOYEHHBIM B TE€CTOBBIC 3aJlaHUs, IO3BOJISET
IpEenoJiaBaTeNlo  ObICTPO  HPOBEPUTH  YPOBEHb  IMOHMMAHHUS  CTYJIEHTaMH  Ba)KHBIX
METOIOJIOTHYECKUX KaTETOPUH.
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Ilpoexm — wuccnenoBarenbckass paboTa MO JUCHUIIIMHE (MOAYJIO) M TMPE3CHTAIHS
pe3yJIbTATOB.

JUise yCIIeNIHOM TOATOTOBKU K TPOEKTY: YETKO OINpENeIuTe eI W 3aJa4d IMPOCKTa,
pacripefieiuTe posid U OOS3aHHOCTH MEXIY YYaCTHHKAMM, a TaKKe YCTaHOBHTE CPOKHU
BBITTOJIHEHUS KX 101 4acTH paboThl. PerynsipHo mpoBoIuTe BCTPEUH JUIsl 00CYXICHUS Iporpecca
Y PEUICHUS BOSHUKAIOIINX BOIPOCOB.

Camocmosmenvras paboma — padoTa CTYIECHTOB, HaIpaBJICHHAs Ha YIIyOJICHHOE
W3YYCHHUE OTJICIBHBIX TEM U BOIPOCOB YUYCOHON JUCIUTIINHBI (MOITYJIS).

B nporiecce camocTosATenbHON pabOThI CTYEHTHI B3aUMOJICHCTBYIOT C PEKOMEHI0BAaHHBIMH
MaTepuajiaMu TPy MUHUMAJIbLHOM yYaCTUU MPENoaaBaTesis. 3aauu CTyIeHTa BKIIOYAI0T padoTy
C KOHCITeKTaMHu JICKITuH (00paboTka TeKCTa), MOBTOPHOE M3yUEHUE YUeOHBIX MaTepHaJIOB TIAHOB
U TE3MCOB OTBETOB, U3YUYECHHE JTOTIOJHUTEIBHBIX TEM, BBHINOJHEHUE YU€OHO-UCCIIEI0BATEIHCKIX
3alaHUl U Ipyroe.

Cucrema OLlCHUBAHUSA PE3YyJbTATOB oﬁyqe}mﬂ o JTUCHUIIJINHE (MOI[y.TIlO)

Kpurtepun nosrydyeHusi ypoBHsl M1 OLeHHBAHHS C()OPMHPOBAHHOCTH KOMIETEHIHI M0
aucuumnanne (MoayJo) «Advanced Deep Learning (IlpoaBunyToe riryookoe o0yuenue)»

OneHuBaHue ypOBHS Y4YEOHBIX JOCTHIKEHHH OOydYaromUXCs MO TUCHUIUIMHE (MOIYIIIO)
OCYIIECTBIISICTCS B BUC TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U ITPOMEKYTOYHOH aTTeCTaIUH.

IIpomMe:kyTouHasi aTTecTalMsl 1O JUCHUIUIMHE (MOJYIIO) OCYIIECTBISIETCS B (opme
3auema, IPHU STOM ITPOBOAMUTCS OI[CHKA KOMIICTCHIINN, CPOPMUPOBAHHBIX TIO JUCIHILTAHE.

s OleHWBAaHUS TEKYIIETO KOHTPOJISL YCIEBAEMOCTH W TMPOMEKYTOYHOH aTTeCTaIlUH
UCTIONIB3YETCS JIECATUOAIUThHAS ITKaJla OIECHUBAHUS, KOTOPAas COOTHOCHUTCS C TPATUIIMOHHON
nATUOATUTPHON IITKAJION CIEAYIOIINM 00pa3oM:

JecaTubannbuas IlarudamnbHas Onenka 3a O0mas xapakTepucTHKA pe3yJibTaTa
OLIEHKA OLIEHKA 3a4er 00yuyeHus 1o JUCHUILINHE (MOLYJII0)

10 OTan4HOo 3aureHo CTyeHT TOTHOCTBIO BJAJECET 3HAHUSIMH,

9 OTIM4HO 3a4TeHo VM3IIOKCHHBIME B paboduell mporpamMme, u

8 OTIN9HO 3449TEHO rIIyOOKO OCMBICISET AUCHUIUIAHY (MOIYTIb).

On CaMOCTOSITETEHO u JIOTUYIECKU
MOCIIEZIOBATEIEHO OTBEYAET HA BCE BOIIPOCHI,
aKIICHTUPYS BHUMaHUE Ha HAuOOJIee BAXKHOM.
Vmeer aHaIIM3UPOBATH, CpaBHUBATb,
KJIACCU(PUIMPOBATD, 0000mmaTh,
KOHKPETH3UPOBaTh M  CHUCTEMAaTH3MPOBATh
W3YYCHHBI MaTepHhall, BBIACISAS KIFOUYEBEIC
MOMEHTBl W  YCTaHaBIMBas MPUYHHHO-
CJIEICTBEHHBIE CBs3M. YeTko (opmyaupyer
OTBETHI, YBEPEHHO HUHTEPIIPETUPYET
pe3yJIbTaThl aHaJIN30B u JIPYTHX
WCCIICJIOBAHNN, a TaKKe pellaeT CIIOKHBIC
3agaun. CTyJIEHT XOPOIIO 3HAKOM C METOJaMHU
HCCIICIOBAHMS, HEOOXOIUMBIMHU JUIS
MPaKTUYECKON  JEATENbHOCTH, H©  yMEeT
CBA3BIBATH TEOpEeTHIECKHE ACTIEKTHI
MUACIUILINHBL  (MOIYJISI) C TIPaKTHICCKUMH
3aJJaYaMH.
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Hecarubannpuas) I[IarudanabHas Ouenka 3a O0uiast xapakTepuCcTHKA pe3yabTaTa

OLICHKA OLICHKA 3a4ger 0o0y4eHuUs IO TMCHUTUINHE (MOLYJIIO0)
7 Xoporo 3auTeHo CryneHt oOnajaeT 3HAHMAMHU [IpeaMeTa
6 Xoporo 3a4yTeHo IMOYTH B TIONHOM oOBeMe  pabodei

MPOTPaMMBI M CaMOCTOSITEIBHO, JIOTHUSCKH
TIOCJIC/IOBATENIbHO M BCECTOPOHHE OTBEYAET
Ha BCE BOMPOCHI, aKICHTUPYsl BHHUMaHHUE Ha
HanboJiee 3HAUYUMBIX MOMeHTax. OH yMmeeT
aHAJM3UPOBATH, CpaBHHBATH,
KJIACCU(UIMPOBATD, 000011aTh,
KOHKPETHU3HUPOBATH W  CHCTEMATH3HPOBAThH
W3YYCHHBI  Marepuas, BbIICISAS  €ro
KIIFTOUYEBbIC ACIICKThI u yCTaHaBJIMBas
NPUYUHHO-CIICICTBEHHbIC CBSI3H.
DopMynMpyeT CBOM OTBETHI, YBEPEHHO
HMHTEPIIPETUPYET PE3YJIbTaThl aHAIU30B U
OPYTHX WCCICJAOBAHUMA, a TaKKe peraer
CJIOKXHBIC CUTYAalMOHHBIC 3aJaydu. CTy,HeHT
XOPOIIIO 3HAKOM C METOJaMH HCCIICIOBAHUS,
HEOOXOTUMBIMU Ut MPAKTHYECKOM
JACATCIIBHOCTH, u yMEET CBA3bIBATH
TECOPETHYECKHUE  aCMeKThl  MpeaMmera ¢
MPaKTHIECKUMH 33 1a4aMH.

5 Y 10BIETBOPUTENHHO 3auTeHo CryneHT o0yiajaeT 0a30BBIMU 3HAHHUSIMH 10

4 Y 10BNETBOPUTENBHO|  3auTeHO JMCHUIIIAHE  (MOZYJIO), HO HCHBITHIBACT
TPYAHOCTHU ITPU CaMOCTOATECIIBHBIX OTBETaX U

UCTIONIB3YeT HETOYHBbIE (HOPMYIUPOBKH. B
X0Jle OTBETOB OH JIONyCKaeT OLIMOKH,
Kacaromuecst cyTH BomnpocoB. CTymeHT
CHOCOOEH pelarb TOJBKO CaMble IMPOCTHIC
3aJjauyd M BIAAeeT JUIIb MHUHUMAJIbHBIM
HaOOpOM METOJIOB HCCIIETOBAHUSI.

3 He cnan He zautreno | CtyneHT He  oOBjiagen  00S3aTelIbHBIM

He caH He 3aureno MHUHHUMYMOM 3HaHWH IO npeaMeTy MU HE

He claH He 3aureno MOXET OTBCTUTb Ha BOIIPOCHI, AAXE C€CJIH

npernogaBarejiib  3a4a€T  JOIIOJHHUTCIbHBIC

HaBOJISIIIIE BOTIPOCHI.

Hucnunmuna (Mmoayns) «Advanced Deep Learning (IIpoaBunyToe riay0okoe oOyueHue)»
OLIEHUBAETCS CJIEAYIOIMM 00pa3oM:

AKTHBHOCTH Bec Onucanue
Homamraue 3amanus | 50% | Habop 3agau o Temam Hepenu
IIpoekr 30% | UccnenoBarenbckas padoTa Mo AUCHUILIMHE (MOIYJIIIO) U IPE3CHTALHS
pe3yIbTaTOB
Tecr 20% | Habop 3aianmii Mo TeMe Ha TIPOBEPKY 3HAHWI

®opmysia pacyéra MTOrOBOIl OLEHKHM IO JucHUILIHHe (Moayaw) «Advanced Deep
Learning (IIpoaBunyToe riaydokoe odyuenue)»: «0,5 x cpegnee 3a noMamHue 3agaaus + 0,3 x
npoekt + 0,2 X TecT».
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Texkyuuii KOHTPOJIb YCIIeBAEMOCTH 00y4AOIIMXCS MO U CHUILINHE (MOYJII0)
IIpumepHbIe fOMALLIHUE 3aJaHUS
Jdomamnee 3ananue: HellpoHHbIe ceTH 1151 32124 ¢ H300paKeHUSIMH

1. IloctanoBka npoekTHOM 3agaym: ONUIINTE MPOEKTHYIO 3ajady, CBS3aHHYIO C
JNETEeKTUPOBAaHUEM OOBEKTOB Ha H300pKEHUSX. YKaXKHUTE, Kakue OOBEKThl HEOOXOIMMO
O0OHApPY>KUTh U B KAKOM KOHTEKCTE OY/IEeT 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. HccnenoBanue MpOeKTHBIX JaHHbIX: Haiinure HAaOOp MaHHBIX IS Balield 3aaadu
(manpumep, COCO unu Pascal VOC). Onumure ero CTpykTypy, KOJTHYECTBO M300pKCHUN U
KJIaCCOB, a TAaK)X€ IMPOBEAUTE AaHAIU3 KAdyeCcTBAa JaHHBIX (HAaIpUMep, HaJu4yue BbIOPOCOB,
HEJOCTaTOK JIAHHBIX ).

4. IlpeoOpa3zoBanusi Hax JgaHHbIMU: [lepeunciute u  onummre 3-5 MeTOI0B
npenoOpaboTku n300pakeHU, KOTOPBIE BbI IJITAHUPYETE UCIIOIB30BATh JJIs YIYUIIEHUS KauecTBa
00ydeHust MojieNu (HarpuMep, ayrMeHTaIus, HOpMaJu3allysi, H3MEHEHHUE pa3Mepa).

5. lu3aiiH  cBepTOYHOH apXMTEeKTYypbI: [Ipennoxkute apXUTEKTypy CBEPTOUYHOM
HEHPOHHOW CeTH UIS PEUICHHUs Balled MPOCKTHOH 3ajauu. YKakuTe, Kakue CJIou U (YHKIUU
AKTHBALIUU BbI OyJieTe UCMOIb30BaTh, a TAKXKE 0O0OOCHYITE CBOM BHIOOP.

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

1. PerpocnekTnBa peKyppeHTHBIX HelipoceTeii: OnuimTe OCHOBHbBIE IPUHIMIIBI paOOTHI
pexyppeHTHbIX HelpoHHbIX cereid (RNN) m ux apxurektypy. B uem ux mpeumyiectsa u
HEJOCTaTKU 110 CPABHEHMIO C JPYTMMHU TUIIAMU HEMPOHHBIX CETEn?

2. PacnosHaBaHue TekcTa Ha M3o00paxkeHusix: MccienyiiTe moaxoapl K pacro3HaHUIO
TEKCTa Ha n300paxeHusx, Takue kak CRNN. Onummure, Kak 3Ta apXUTEKTypa 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 NIPUIIOKEHUSAX.

4. PerpocniektuBa  TpaHcpopmepos: ONUIINTE  OCHOBHBIE  NPUHLUIBI  pabOThI
TpaHC(OPMEPOB M UX KJIIOUYEBbIE KOMIIOHEHTHI, TakuMe Kak MeXaHu3M BHuMaHusi. Kak
TpaHcGopMepbl U3MEHIIIN MOIX0/IbI K 00pabOTKE TEKCTOB?

5. D¢dexTuBHOE HanucaHue TpaHcopmepos: Mccnenyiite MeToIbl ONTUMHU3ALMU U
yckopeHusi paboTel TpaHcopmepoB. OnummuTre, Kak MOXHO yYMEHBUIUTh BpeMs OOy4deHHs U
pasMep Mozenu 6e3 MOoTepU KauecTna.

Jomamnee 3aganue: [IpuMeHeHne HeliPOHHBIX ceTel

1. 3agaua jerekTHpoBaHusi 00beKTOB: OMUIINTE, KaK MOXXHO HCIIONH30BATh
apxutektypy YOLO s pemieHus 3anadu JI€TEKTUPOBAHHUS OOBEKTOB. YKaXHUTE, B UYeEM
npeumyiiectBa YOLO 1o cpaBHEHHIO C APYTUMH METOJaMU JE€TEKTUPOBAHMUSL.

2. IlocranoBka JKcnepuMeHToB: ChopMynHpyHTe THUNOTE3y [UIS  OKCIIEPUMEHTA,
CBs13aHHOTO ¢ o0yueHueM mojnenu YOLO. OnummuTte, Kakue METPUKH BBl Oy/IeTe HCIOIb30BATh
JUUIS OUEHKH Ka4eCTBA MOJIEIIH.

3. Hanucanue koHBeiiepa o0yuenusi: OnUIINTE [1ard, KOTOPbIE HEOOXOAMMO BBITIOJIHUTh
TSl CO3aHus KOHBeliepa oOydenust moenu Ha ocHoBe YOLO. YkaxuTe, Kakue UHCTPYMEHTHI U
OubIMoTeKH BBl Oy/IeTe UCTIONB30BATh.

4. Im3aiin  apxurtekTypbl: [Ipennoxkure Momuduxamuio apxutektrypsl YOLO mnsa
YIYYIIEHUS €€ TPOU3BOIUTEIBHOCTH B Balllel MPOeKTHOM 3a1aue. OO00CHYIiTe, KaKie U3MEHEHHUS
BBI IIPE/IJIAraeTe U IMOYEMY.

DNEeKTPOHHBIA JOKYMEHT



5. Ouenka pe3dyabtaroB: Onumure, Kak Bbl OyaeTe MPOBOJIUTH OLICHKY pPE3yJIbTaTOB
paboTsl Monenu. Kakue MeTpuKky 1 METO/IbI BU3YaTH3aI[uH BBl Oy IeTe NCIIOJIb30BATh JIJIsl aHATTN3a
KayecTBa JIETEKTUPOBAHUS 00BEKTOB?

HpHMeprle 3aJlaHuA 1Jd TeCTa

1. Yrto u3 nepevncaIeHHOr0 ABJISAETCH OCHOBHBIM 3TAIIOM IPH NOCTAHOBKeE
NPOEKTHOM 3a1a4M JIs1 HelipOHHOM ceTn?

A) Be16op runepmapameTpoB
B) Onpenenenue neneBoi METpUKU
C) Omnpenenenuie TUMa TaHHBIX U 33291
D) Be16op apXuTeKTypbl MOAEIH
IIpaBuabuelii otBet: C) Onpenenenue TUNA TaHHBIX U 331a4U

2. Kakoii u3 cjienyommx 3TanoB He BXOAUT B 1eKOMIIO3MIHIO MPOEKTHOM 3a/1a4n HA
noa3agauu?

A) Coop maHHBIX
B) IIpeno6GpaboTka naHHBIX
C) Bei6op ¢pynkuuu norepsb
D) Ouenka pe3yabTaToB
IpaBuasnbiii orBet: C) BeiOop QpyHKIINN TOTEPH

3. Kakoii MeT0o1 MOKHO HCIOJIB30BATH JIJIA AHAJIN3a Ka4YecTBA JIaHHBIX B Ha0ope
u300paxeHuii?

A) PCA (Metoa riiaBHBIX KOMIIOHEHT)
B) K-Means knactepusarus
C) Buzyanuzarus pacrpeieiaeHus KIaccoB
D) Bce BriIenepeuncienHoe
IIpaBuabHblii oTBeT: D) Bee BrienepeuncienHoe

4. Kakoe u3 cjieay0mux Npeodpa3oBaHuii siBJsIeTCS METOIOM ayTMeHTAIUH
H300pakeHuii?

A) Hopmanuzanus
B) H3menenue pazmepa
C) [ToBopoT n3o0pakeHus
D) U3zBnedenne npusHakoB
IIpaBuabhelii otBet: C) [ToBOpoT n300paxeHus

5. Kakoii u3 cjie1ylommx aroB BXOAUT B HANIMCAHUE KOHBeilepa o0y4eHus /s
HelpoHHOI1 ceTn?

A) Omnpenenenune runepnapaMmeTpoB
B) C6op nannbIx
C) Pa3nenenue naHHBIX HA 00YYAIOIIYIO U TECTOBYIO BBIOOPKHU
D) Bce BhllenepedrcieHHOE
IIpaBuabHblii oTBeT: D) Bee BhilenepeyncieHHoe

. W M3 CJeqVIOIIHNX CJI0€eB ABJISAETCHA OCHOBHBIM B CBEPTOYHOMH HEHPOHHOM
6. Kakoii u3 cieayro cjoe eTcs OCHO CBEPTOYHOII HEHPOHHO
cetn?
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A) IToTHOCBSI3HBIN CIIOM
B) Cseprounslii cioit
C) Cioli HOpManT3aIuu
D) Cnoit aktuBanum
IIpaBusbHbIi oTBeT: B) CBEpTOUHBIN CI10#

7. B yeM 3aKk/il0uaeTcss OCHOBHOe NpeumyiecTBo apxurektypbl YOLO s
AeTeKTHPOBAHUA 00bEKTOB?

A) Bricokast TOUHOCTD
B) Bo3aMoxHOCTB paboTaTh B peaJbHOM BpEeMEHHU
C) [Ipocrora peanuzanuu
D) Huskue tpeGoBaHusI K TaMsATH
IIpaBuiabHbli oTBeT: B) Bo3M0OXHOCTh paboTaTh B pealbHOM BPEeMEHHU

8. Kakoii u3 cjieqyommx MeTo/10B UCIO0JIb3YyeTcsl AJs OlleHKH Ka4ecTBa Mo/IeJIM B
3ajaye 1eTEeKTHPOBAHUSA 00bEKTOB?

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

9. Kakoii u3 cjieylommx nojaxoa0B MOKHO HCIIOJb30BATH VIS YIy4llIeHUsl
Npou3BoaAUTEIbHOCTH Moaean YOLO?

A) YBennueHne KOJIU4eCTBA KJIACCOB
B) Hcnons3zoBanue 6osee rmy00KUX CIOEB
C) [IpumeHeHe METOIOB PEryJIspU3aIluH
D) Bce BrilenepeuncienHoe
IIpaBuabHblii oTBeT: C) [IprMeHeHrEe METOIOB peryispu3alu

10. Kakoii u3 ci1e1ylOUIUX 3TANOB cJieAyeT BHINOJHATH M0CJe 3aBeplieHns 00y4eHust
Mozaean?

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

IIpumepHoe onncaHue K MPOEKTY

3anmanue U1 mpoekTa: Pa3paboTka CUCTEMBI IETEKTUPOBAHUS OOBEKTOB C UCTIOIH30BAHUEM
apxutekTypbl YOLO 1 COBpeMEHHBIX TI0JIX0/I0B K 00paboTke n300paeHui

Onucanue npoexma

[lens maHHOTO MpPOEKTa — pa3padoTaTh CUCTEMY, CIOCOOHYIO IETEKTUPOBATh OOBEKTHI HA
n300pakeHmsIX, uconb3ys apxuTekTypy YOLO. [IpoekT BKitoyaeT B ceOsi MOCTaHOBKY 3a/1auH,
JEKOMITO3UIIMIO Ha I0/33Ja4d, MCCIEJOBAaHUE U IOATOTOBKY JaHHBIX, MpeoOpa3oBaHMs Haj
HUMH, HaIllUCaHWE KOHBeilepa OOyueHHMs W 3alIMTy NPOEKTa. J[OomOoNHUTENbHO HEOOXOIMMO
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pPaccMOTPETh PETPOCIIEKTUBY PEKYPPEHTHBIX HEMPOCETEH, IMMOAXON0B K PaCO3HAHUIO TEKCTA Ha
U300paKeHMsIX, a TAK)KE COBPEMEHHBIEC apXUTEKTYPHI, Takhe Kak Tpanchopmepsl 1 MAMBA.

Omanvl n0020MoeKuU npoekma

1. IlocTaHoBKA NPOEKTHOM 3a1a4u
o Omnpenenure 1enb NpoOeKTa (HaNpUMEp, JCTCKTUPOBAHHE AaBTOMOOWJICH Ha
YIAUYHBIX N300PAKECHUSAX ).

o CddopmynupyiiTe 3a1a4u, KOTOPbIE HEOOXOAMMO PEIIUTH JIJIS TOCTHKEHUS TISIIH.

2. JleKOMIO3HMIIHA HA MOA3a1a4u
o OrmpenenuTe OCHOBHBIE MO3aa91, TAKUE KaK:
= (COop u npeaBapHTeNIbHAs 00pabOTKa TaHHBIX.

» Pa3pabotka koHBeiiepa 00y4deHHUSI.
=  OOyuenue mogenu YOLO.
* OueHKa MPOU3BOIUTEIBHOCTH MOJIEIH.

3. HUcciaenoBanue MPOCKTHBIX TaHHBIX

o IIpoBenute ananu3 goctymHbIXx HabopoB nanHbix (Hampumep, COCO, PASCAL
VOC).

o Omnpenenurte, Kakue [TaHHbIE OyAyT HCIOJB30BaThCA, M KaK OHU OyayT
MOJIFOTOBJICHBI (ayTMEHTAIUs, HOPpMaTIU3allns).

4. IlpeoOpa3oBaHusi HaJ JAHHBIMH
o Onummre METoIbl ayrMEeHTalluu U300paKeHU, KOTOpbIE OYAYT IPUMEHEHBI.

o OOpscHuTe, Kak OydyT NpPOBOIUTHCS HOPMANM3allMs W U3MEHEHHE pa3Mepa
M300paXeHUH.

5. IlocTaHOBKa 3KCNIEPUMEHTOB
o Omnpenenute TUneprapaMeTpsl st O0yUYeHUs] MOJIEIH.

o 3arulaHupyHTE S3KCHEPUMEHTHI Ul OLEHKU DPA3JIMYHBIX KOHPUIypaluuil MOJeNu
(HampuMep, pa3Hble pa3Mepbl BXOAHBIX H300paKEHUH, KOTUYECTBO 10X ).

6. Hanucanue koHBeliepa o0y4yeHust
o Co3pgaiiTe CKpUNTHI JUIsI aBTOMAaTHU3allUU MPOIECCOB OOYUYEHMs, BaTUIALUH U
TECTUPOBAHUS MOJEIIH.

o) OHI/IH_H/ITG, KakK 6y21€T MMPOBOAUTECA MOHHUTOPHHI ITPOU3BOAUTCIBHOCTH MOJCIIN.

7. Jlm3aiiH 1 0COOEHHOCTH CBEPTOYHOI apXHUTEKTYpPbl
o Omnummre apxutektypy YOLO u ee ocoOeHHOCTH.

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

8. PerpocnexkTHBa peKyppeHTHBIX HelipoceTeil M OAX010B K PACIO3HAHHIO TEKCTa
o IlpoBemuTe 0030p pEeKyppeHTHBIX HEHpoceTe W WX MPUMEHEHHUs B 3a1adax
pacro3HaBaHMs TEKCTA.

o Omnwumure apxutektypsl Encoder-Decoder 1 CRNN.

9. PerpocnextuBa TpancpopmepoB 1 MAMBA
o O6cynute pazBuTue TpaHCPOPMEPOB U UX NMPUMEHEHHE B 3ajadax oOpabOTKH
M300paKCHHUI B TEKCTa.

o Onummre apxutektypy MAMBA u ee npeumyiiecTsa.
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10. PeTpocneKkTHBA NMOAX0/A0B K reHePAIlUM PeYH U3 TeKCTa
o MHccnenyiite coBpeMeHHBIE METOJbI TCHEpAIlMM PEUd M3 TEKCTa U HMX CBS3b C
3aayaMu 00pabOTKH U300PAKEHUM.

3awuma npoexma

e Ilpesenrtanus npoekra (15-20 MuHyT), BKIItOUaronasi:
o BBezneHue u nocraHoBka 3a/a4H.

o Ornucanue 3TarnoB padOThl U MOJYYEHHBIX PE3YyIbTATOB.
o JemoHcTpauus paboThl MOJIETTH HA IPUMEPaX.
o OOcyxaeHre BO3MOXKHBIX YIYUIIEHUH 1 OyIyIuX HarnpaBieHUH paboThI.

Kpumepuu oyenusanus

1. AKTyaJbHOCTH H Y€TKOCTh MOCTAaHOBKH 3a1aun (20%)
o Hackombko sicHo copMyTHpOBaHa 3a/1a4a U €€ 3HAUUMOCTb.

2. KauectrBo aexommo3unuu Ha noaszaaaqu (20%)
O .HOFI/ILIHOCTI) U IIOJIHOTA ACKOMIIO3HUIIUN.

3. HcciaenoBaHue u MOAroToBKa aaHubIx (20%)
o ObocHoBaHme BEIOOpA TaHHBIX, KAYECTBO MPe100padOTKH U ayTrMEHTAIIHH.

4. KauecTBO HamucaHusi KoHBeiiepa ooyuyenus (20%)
o D¢ (heKTUBHOCTH M aBTOMATH3AIMS ITPOLIECCOB O0YUYCHHUS U TECTHPOBAHUSI.

5. KauectBo 3ammuThl npoekta (20%)
o SlcHOCTH Tpe3eHTanuH, CIOCOOHOCTH OTBEYATh Ha BOMPOCH W OOOCHOBHIBATH
MIPUHSTHIE PELICHUS.

3apanus AJsl MPOMEKYTOYHOM aTTeCTAIUM MO JMCUUILIHHE (MOTYJIIO0)

Ne 3aganmne OTtBeT Komnerennus
n/n
1. Kaxoii u3 cnenyronux moaxo0B UCHONb3YeTCs s C VK-6

JICTCKTUPOBaHMsI 00bEKTOB B apxurekrype YOLO?

A) CermeHTanus n300paxeHuil

B) Kntaccuduxanus u3o0pakeHuit
C) OmHOTIPOXOTHOE TIPEACKA3AHNE
D) I'enepanus n3o0paskeHUH

2. Kakoil wu3 crenylomux 3TanoB HE SABJISIETCA YacThIO B I1K-3
JIEKOMITO3ULIMM MPOESKTHOM 3a1auun?

A) COop maHHBIX

B) [locranoBKa rumoTe3sl

C) O6paboTKa JaHHBIX

D) Ouenka npou3BoIUTETHHOCTH

3. Kakoit merton  wucnomblyercd Uil HOpMallM3alluu CrannmapTuzanus OIIK-2

M300pakeHUH TIepen 00ydIeHHEeM HEMPOHHOM ceTr?
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4. HazoBute cioif, KOTOpBIM HCHONB3yeTcs it BBemeHus | Croil akTUBauu OIlK-2
HEJIMHEHHOCTH B apXUTEKType CBEPTOYHOM HEWPOHHOU
CETH.

5. Kakoit u3 cregyomux MOOIXOJ0B HCIOIB3YETCS s A I1K-3
yJIy4dIlIEHHs] KauecTBa JeTeKTupoBanus B YOLO?

A) YBennueHue pazmMepa BXOJTHOTO H300paKeHHS
B) YmMmenbeHne uncia KJiaccoB

C) YnporeHue apxXuTeKTypsl

D) Mcnonp3oBanne TONBKO OJTHOTO €O

6. Kak nHazpBaeTcss mporiecc, IpH KOTOPOM H300paKEHHUS AyrmeHTarus YK-6
MOJIBEPTalOTCs M3MCHEHUSAM JUIS YBEIHUYCHHUS o0bema
oOyuatoiiero Habopa?

7. Kaxoit METOJ HCIIOJIb3YETCS TUISt OLICHKU TouHOCTB [1IK-4
MPOU3BOJUTEIBHOCTH MOJIENN Ha TECTOBBIX JaHHBIX?
8. Kakoii Tin HepOHHOH CeTH NCTIONB3YeTCs U 00paboTKH Cseprounas [1K-3
M300paXKeHHIT? HEHpOHHAS CETh /
CNN
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