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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 MaTtemaTuka 1 KOMITbIOTEpHBIC HaykH, poduiib Backend-pa3paboTka, yTBepKICHHBIN
nprka3oM MHHHCTEpCTBa HayKu U BhIciiero oOpasoBanusi Poccuiickoit @enepanuu Ne 8§10 ot
23.08.2017 rona.

Wzyuenne nucuurumabl (Monaynsi) «Advanced Deep Learning (IlpoaBunyToe riyOokoe
oOydeHue)» TMO3BOJSET CIEHUaIiCcTaM OCBaWBaTh COBPEMEHHBbIE METOAbl M TEXHOJIOTHH,
HE00XOMMBIE JIJIsl CO31aHUS BBICOKOA((PEKTUBHBIX MOJIENICH, UYTO B CBOIO OUEPE/Ih CIIOCOOCTBYET
pEIIEHUI0 CIOXKHBIX 3aJa4 B Takux cdepax, Kak KOMIIbIOTEpHOE 3peHue, o0paboTka
€CTECTBEHHOT'O S3bIKa M aBTOMAaTH3aIMs MpoleccoB. bonee Toro, rirybokoe MOHMMAaHUE 3TUX
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
Backend-pa3paboTka u BXOAWUT B BapHaTHUBHYIO 4acTh bioka 1, popmupyeMyro ydacTHHKaMu
00pa3oBaTeNbHBIX OTHOIICHU.

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

Heab u3ydyeHust AUCHUILVIMHBI (MOAYJs): yriiyOjieHHE 3HAHUH 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 HeHpoHHbIX 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 pabdOThl 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()OPMEPOB, 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 mnu PyTorch.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerennuu, ¢opmupyembie B pe3ylbTaTe OCBOSHHS TUCHMIUIMHBI (MOIYJS) IpH
MIPOBEJCHNH YUeOHBIX 3aHATHI B (hopMe KOHTAKTHOU pabOThI 00YYAIOIIUXCS C IEAArOTHYECKUMU

paboTHUKaMU YHHUBEpCUTETA U B (DOPME CaMOCTOSATETHHON PAOOTHI 00yYAIOIITIXCS:

Komnerenuus

Conep:xaHue KOMIeTeHIIHH

Nuauxarop
KOMIeTeHIH U

Ilepeyenpb MIAHMPYEMBIX
pe3yJIbTATOB 00y4eHHS 110
JUcHMIIMHE (MOTYJIIO)

VK-6.

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

VK-6.1.

3HaeT OCHOBHBIE METOJIBI
CaMOOIICHKH M aHaJIn3a CBOCH
JIeSITeJIbHOCTH, a TAKIKE
MPUHIUIIBI YIPABICHUS
BpEMCEHEM U IIeJIeTIOIaraHus

YK-6.2

YMeeT CTaBUTh peaarucTUUHBIE U
JIOCTHXUMBIE 1IeTH, OTPEACIATh
[IPUOPUTETHI B CBOEH
JESITETbHOCTH, a TAKXKE
pas3pabaTeIBaTh U BHEAPSTH
TUTaHbI 110 COBEPIIEHCTBOBAHUIO
CBOMX HaBBIKOB M KOMIIETCHLIUI
Ha OCHOBE IOJTYYEHHOU
CaMOOLIEHKHI

VK-6.3

NmeeT npakTHUECKUNA ONBIT
MIPUMEHEHUS METO/IOB
CaMOOILICHKHU B CBOEH
poheCCHOHATBHOMN
JIeSATEIIbHOCTH, BKIIFOYAst yIacTHe
B TPEHUHTaX, CEMUHApax U
MIPOEKTaX, HAIIPABJICHHBIX HA
pa3BUTHE JIMUYHON

3¢ (heKTUBHOCTH U
podhecCHOHANTBEHOTO POCTa

OIIK-2.

CnocobeH co3maBath U
UCCIEN0BATh HOBBIE
MaTeMaTUYECKUE MOJEIIU B
€CTCCTBCHHBIX HayKaX,
COBepIHeHCTBOBaTB nu
pa3pabaTbiBaTh KOHIICTIIIHH,
TeOpI/II/I 1 MECTOAbI

OIIK-2.1.

3HaeT OCHOBHbIE
MaTeMaTHYeCKUe MOJEIH U
METO/IbI, UCTIONb3YEeMbIE B
€CTECTBEHHBIX HayKax, BKIIOYast
CTaTUCTHYECKOE MOJICIIUPOBAHHE,
nmuddepeHnranbHble YPaBHEHUS
W YUCIICHHBIE METO/IBL, a TAKXKE
COBpPEMEHHBIE MOIXO0BI K
UCCIICIOBAHUIO M aHATIU3Y
JIAHHBIX

OIlK-2.2

Ywmeer pazpabareiBath U
aalTupoBaTh MaTEMAaTUYCCKUEC
MOJEIHU JUIsl pEIICHUS
KOHKPETHBIX MTPOo0IIeM B
C€CTCCTBCHHBIX HAayKax,
MPOBOJUTH UX aHATU3 U
BEPU(PHUKAIUIO, & TAKKE
HHTEPIIPETUPOBATE ITOJIyYEHHBIE
PE3YIbTATBI B KOHTCKCTE
Hay4HBIX HCCIEIOBAHUI

OIIK-2.3

Nmeet mpakTUyecKuid OMBIT
CO3JaHMs U HCCIIEIOBaHUs
MaTeMaTUIEeCKHUX MOJCICH B
paMKax Hay4YHBIX MPOCKTOB WJIU
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WCCJICIOBAHUH, BKITFOYAsl yYaCTHE
B IyOIMKAIHSIX, KOH(pEepeHITHIX
WM KOJUTA00PAIUsX, I/ie ObLIH
pa3paboTaHbl U anmpOOUPOBAHBI
HOBBIE KOHIIEIIINHA U METOIBI

I1K-3.

CrnocobeH permaTs 3a1a9u
npoheCcCUOHANTBHOMN
JeSITeTbHOCTH, (DOPMYITHPOBATH
pe3yIbTaT, YBUICTh CIICACTBUS
MOJTYYEeHHOTO pe3yNbTara

IK-3.1.

3HaeT OCHOBHBIC TPHHITUITBI 1
METOJBI peIICHHS 33124
npohecCUOHATBHOMN
JIESITETIbHOCTH, & TAKIKE CITOCOOBI
(hopMyTUpOBaHUS U
MPEeCTABICHUS PE3yIbTATOB,
BKITIOYAsl aHAJIM3 MTOCTICICTBHN 1
WX 3HAYUMOCTh B KOHTEKCTE
MPOCKTA

[K-3.2.

YMeeT NpUMEHSTh
MaTeMaTHYEeCKHe U
KOMIIbIOTEPHBIE METOJIBI AJIS
pelIeHns: KOHKPETHBIX 3aa4,
(hopMyITUpOBaThH YETKHE U
000CHOBaHHBIE PE3YJIbTATHL, a
TaK)Ke aHAJIN3UPOBATh UX
MOCJIEACTBUS 115 JaILHEHIITNX
JICUCTBUN U pelieHui

[IK-3.3.

NMeet nmpakTUyYeCKUd OMBIT B
pelIeHnr IpoQeCcCHOHATBHBIX
3aJa4, BKJIIOYas y9acTHE B
MPOEKTAaX, I1ie ObLIN MOTY4EHBI
pe3ynbTaThl U
MPOaHAIM3UPOBAHBI UX
CJIEZICTBUS, YTO CIIOCOOCTBOBAIIO
MPUHATHIO 000CHOBaHHBIX
pelIeHnt

[1K-4.

CriocobeH my0nuaHo
HPE/ICTABIATH COOCTBEHHBIE H
W3BECTHBIC HAYYHBIC
pe3yabTaThl

[1K-4.1.

3HaeT OCHOBHbIE MTPUHLMIIBI
3¢ (HeKTUBHOTO IMyOINIHOTO
BBICTYIUICHUS, METOBI
BU3YyaJM3aIlUU TaHHBIX U
OCHOBHBIE TPEOOBAHUS K
HAYYHBIM TIPE3CHTAIIUSM,
BKITIOYasi CTPYKTYpY H
COZIepKaHue

[1K-4.2.

YMeeT 4eTKOo U JIOTHYHO
($hopMyJIUPOBATh CBOU HAY4YHbBIE
pe3yIIbTATH, ANaTUPYS UX JJIS
Pa3INYHBIX ayIUTOPHH, a TAKKE
MCIIONIb30BaTh BU3YaIbHBIE
Cpe/ICTBA JUTS YITyUIlIeHHs
BOCTIPHUATHS HHGOPMALIUU

[1K-4.3.

NmeeT npakTU4ecKuil ONBIT
y4acTusl B HAY9IHBIX
KOH(EpEeHIIUIX, CEMUHAPaX HITH
JIPYTUX MEPONPUATHSIX, T
YCHEIHO MPEICTaBIsUT CBOU U
M3BECTHBIE HAyYHBIE PE3YIIbTATHI,
noJy4ast 0OpaTHYIO CBSI3b U
B3aMMOJEHCTBYs C ayTUTOpUEN
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3. Temaruueckuii njiax

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 5 5 26 Jomarmaue
3a7ad C 3aJlaHus
H300paKCHISIMHU Tecr

2 Hetiponnsie cetu ais 5 5 28 Jomaraue
3aJ1a4 ¢ TeKCTOM 3aJlaHusl

3 I'eneparuBHBIC MOAETH 5 5 26 Homarrane
Y 3371a91 CO 3BYKOM 3aJlaHus
3auem ¢ OyeHKOI 4 IIpoekT

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 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  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. Ilnaronos, A. B. Mamunnoe oOyuenue : yuebHoe nmocodue /i1 By30B / A. B. IlnaroHos.
— 2-e u3n. — Mocksa : HUznarensctBo FOpaiit, 2025. — 89 c. — (Bsicmiee o0pa3oBanue). —
ISBN 978-5-534-20732-3. — Texkcrt : anektponHsblii // Obpa3oBatenbHas 1iardopma FOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/558662.

Jlonoanumenvhas numepamypa:
1. IpsixonoB, A.I'. Mamunnoe oOyuenue u aHanu3 AaHHbiXx / A.I'. JIpsikonoB. — 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.

N3yuenne aucumiInHbl (MOayIs ) 00ecrieYuBaeTCs B YYCOHBIX ayTUTOPUSIX, OCHAIIICHHBIX:

— 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):
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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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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 CBHJIETENIbCTBYET O KauecTBE IMOHUMAHHUS OCHOBHBIX MOHATUN H3y4aeMOTo
MaTtepuana. TecToBble 3alaHusl COCTABJIEHBl K KIIIOUYEBBIM IOHSTHUSM, OCHOBHBIM pasieiaM,
BaXHBIM TEPMUHOJIOIMYECKUM KaTErOpUsAM U3y4aeMOM JTUCIUIUIMHBL (MOJTYIs).

Jl1s TOATOTOBKM K TeCTy HEOOXOAMMO 3HATh TEPMHUHOJIOTMYECKUNA ammapar JUCLUIUIMHBL
(MomyJIs), TOHUMATh CMBICI HAYYHBIX KATETOPUN U YMETh UX HCII0JIb30BaTh B MPO(HECCHOHAILHON
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 JUCHUTIIMHE (MOIYJII0) M TPE3eHTAIUs
pe3yJIbTATOB.

JUise yCIIeNIHOM TOATOTOBKU K TPOEKTY: YETKO OINpENeIuTe eI W 3aJa4d IMPOCKTa,
pacripefieiuTe posid U OOS3aHHOCTH MEXIY YYaCTHHKAMM, a TaKKe YCTaHOBHTE CPOKHU
BBITTOJIHEHUS K10 4acTH paboThl. PeryssipHo mpoBoauTe BCTpEUH JUIst 00OCYKIEHUS Iporpecca
Y PEUICHUS BOSHUKAIOIINX BOIPOCOB.

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

B nporiecce camocToATeNnbHON pabOThI CTYACHTHI B3aUMOJICUCTBYIOT C PEKOMEHI0BAaHHBIMU
MaTepuajiaM Py MUHUMAJIBLHOM yYaCTUU MPENoaaBaTelis. 3aauu CTyIeHTa BKIIOYAI0T padoTy
C KOHCITeKTaMHu JICKITuH (00paboTka TeKCTa), MOBTOPHOE M3yUEHUE YUeOHBIX MaTepHaJIOB TIAHOB
U TE3UCOB OTBETOB, U3YUCHHUE JOTOJHUTEILHBIX TEM, BHIMIOTHCHHE yU4eOHO-UCCIIEeI0OBATEIbCKIX
3alaHUU U Ipyroe.

Cucrema OLlCHUBAHUSA PE3YJIbLTATOB oﬁyqe}ma o JTMCHMIIJINHE (MO}]y.]'IIO)

Kpurtepun nosrydyeHusi ypoBHsl M1 OLeHHBAHHS C()OPMHPOBAHHOCTH KOMIETEHIHI M0
aucuunianue (moayJo) «Advanced Deep Learning (IlpoaBunyTtoe rirydookoe o0yueHnue)»

OneHuBaHuEe YpOBHS Y4YEOHBIX JOCTHKEHHH OOYYaIOIIMXCS MO TUCHUIUIMHE (MOIYJIIO)
OCYIIECTBIISICTCS B BUC TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U ITPOMEKYTOYHOH aTTeCTaIUH.

IIpomMe:kyTouHasi aTTecTalMsl 1O JUCHUIUIMHE (MOJYIIO) OCYIIECTBISIETCS B (opme
3auema ¢ OYeHKOU, TPU ITOM TIPOBOJHUTCS OIICHKA KOMIETEHIHH, CHOPMUPOBAHHBIX II0
JMCIIATUTHHE.

Jns oueHMBaHUSA TEKYLIErO KOHTPOJSA YCIEBAEMOCTH M IPOMEXYTOYHOM AaTTECTALUH
UCTIONb3YyeTCsl JiecaTuOaulbHas IIKaja OLIEHWBAHUS, KOTOpas COOTHOCHTCS C TPaTUIIMOHHOMN
NATHOAIIIBHOM IIKAIOH CIelyIoIuM 00pa3oMm:

decaTubannbuas) IlaTtudannbHas Ouenka 3a OO0mas xapakTepucTHKa pe3yJibTaTa
OIleHKA OIIeHKAa 3aver 00y4eHus1 Mo TUCHUILTHHE (MOTYJTI0)

10 OTtnuyaHO 3auTeHo CTyOeHT TOJIHOCTBIO BIIAJCET 3HAHHSIMHU,

9 OTIIMYHO 3ayTeHo HU3JI0KCHHBIMU B pa60qel71 nporpamMme, Hu

8 OTINYHO 3auTeHo rTyOOKO OCMBICIISIET JAUCHMIDIMHY (MOJIYIIB).
On CaMOCTOSITETILHO u JIOTHYECKU
MOCIIEI0BATEIbHO OTBEYAET HA BCE BOIPOCHI,
aKLUEHTHPYsS BHUMaHUe Ha HanOosee BaXKHOM.
Ymeer aHaAJIM3UPOBATH, CpaBHHBATH,
KJIACCU(PHUIIMPOBATD, 0000111aTh,
KOHKPETH3UpPOBAaTh M  CHCTEMaTHU3UPOBAaTh
I/I3yquHBII>'I Marc€puall, BBIACIIAA KIIOYCBBIC
MOMCECHTBI )51 yCTaHaBJIMBast MIPUIUHHO-
ClelCcTBEHHbIE CBs3U. YeTko ¢opmymnupyer
OTBETHI, YBEPEHHO WHTEPIPETUPYET
pe3yabTaThl aHaJIM30B u OpyTUX
WCCIIEIOBAHNN, a TaK)Ke pEeIIaeT CIIOKHbIE
3agaun. CTyJ€HT XOPOIIO 3HAKOM C METOJAMHU
HCCIIEIOBAHHA, HEOOXOTUMBIMH JUIs
[PAaKTUYECKOM  JESTENbHOCTH, U  yMEeT
CBSI3BIBATH TEOpeTUYeCKue ACTIEKTHI
JUCUUIUIMHBL (MOAYJsA) € MNPaKTUYCCKUMHU
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Hecarubannpuas) I[IarudanabHas Ouenka 3a O0uiast xapakTepuCcTHKA pe3yabTaTa

OLICHKA OLICHKA 3a4ger 00y4eHHMs MO JUCHUILVINHE (MOIYJII0)
3aJa4aMH.
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, aKIEHTUPYsl BHHUMaHHUE Ha
HanboJiee 3HAUYUMBIX MOMeHTax. OH ymeeT
aHaJM3UPOBATH, CpaBHHBATH,
KJIACCU(PUIMPOBATD, 000011aTh,
KOHKPETHU3UPOBaTh M CHCTEMAaTH3UPOBATH
W3yYEHHBI  Marepual, BBIICIHAS  €ro
KIIFTOUYEBbIC ACIICKThI u yCTaHaBJIMBas
NPUYUHHO-CIICICTBEHHbIE CBSI3H.
DopMynMpyeT CBOM OTBETHI, YBEPEHHO
HMHTEPIPETUPYET PE3YJIbTaThl AHAIU30B U
IPYTHX WCCICAOBaHUMA, a TaKKe peraer
CJIOKHBIC CUTYAalMOHHBIC 3aJayqu. CTy,HeHT
XOPOIIIO 3HAKOM C METOJaMH HCCIICIOBAHUS,
HEOO0XOIUMBIMHU hing MPaKTUYECKOU
JACATCIIBHOCTH, 158 yMEET CBA3bIBATH
TECOPETHYECKHUE  aCleKThl  MpeaMmera ¢
MPaKTHYECKUMHU 3a[adyaMH.

5 Y 10BIETBOPUTEIHHO 3auTeHo CryneHT o0yiaaeT 0a30BbIMU 3HAHHUSIMH 10

4 Y 10BIIETBOPUTEIIBHO 3auTeHo JUCIMILTHHE  (MOJYIIO), HO HCIBITHIBACT
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 cIaH He 3auteno MHUHHUMYMOM 3HAaHUU 1O npeaMeTy MU HE

1 He claH He 3aureno MOXET OTBETHUTb Ha BOIIPOCHI, AAXE CCJIH

npernogaBarejiib  3a4a€T  JOIIOJHHUTCIbHBIC

HaBOJISIIIIE BOTIPOCHI.

Hucnunmuna (Mmoayns) «Advanced Deep Learning (IlponBuryToe rirybokoe oOydeHUE)»
OLIEHUBAETCS CIEAYIOIINM 00pa3oM:

AKTHBHOCTH Bec Onucanue
Homamraue 3amanus | 50% | Habop 3agau o Temam Henenu
IIpoekr 30% | UccnenoBarenbckas paboTa Mo AUCHUILIMHE (MOIYJIIIO) U TIPE3CHTALMS
pe3yIbTaTOB
Tecr 20% | HabGop 3amanumii 1o TeMe Ha IPOBEPKY 3HAHUH
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®opmyJa pacyéra UTOrOBOM OWEHKH MO aucHUIInHe (Moay/o) «Advanced Deep
Learning (IIpoaBunyToe riyookoe odyuenue)»: «0,5 x cpennee 3a nomainue 3aganus + 0,3 x
cpeaHee 3a mpoekT + 0,2 X TecTy.

Texkyuuii KOHTPOJIb YCIIeBAEMOCTH 00y4aKOIIMXCS 10 AUCHUILIMHE (MOLYJII0)
IIpumepHbIe fOMALLIHUE 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 Haa JgaHHbIMU: [lepeunciute u  onummre 3-5 MeTOI0B
npenoOpaboTku n300pakeHU, KOTOPBIE BbI IJITAHUPYETE UCIIOIb30BATh IS YIYUIIEHUS KauecTBa
00ydeHust MojieNu (HarpuMep, ayrMeHTaIus, HOpMaJu3allysi, H3MEHEHHUE pa3Mepa).

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

Jdomamnee 3ananue: HeilpoHHbIe ceTH AJ1s1 32/1a4 € TEKCTOM

1. PerpocnexkTnBa peKyppeHTHBIX HelipoceTeii: OnuimTe OCHOBHbBIE IPUHIMIIBI pAaOOTHI
pexyppeHTHbIX HelpoHHbIX cered (RNN) m ux apxurektypy. B uem ux mpeumyiiectsa u
HEJO0CTaTKU 110 CPABHEHMIO C IPYTMMHU TUIIAMU HEMPOHHBIX CETEN?

2. Pacno3HaBaHue TeKcTa Ha m3o00paxeHusx: Mccnemyiite moaxoasl K pacro3HAHUIO
TEKCTa Ha n300paxeHusx, Takue kak CRNN. Onummure, Kak 3Ta apXUTEKTypa paboTaeT U Kakue
JTarnbl BKIIOYAET B ce€0s MPOIECC paclio3HABAHMUS.

3. Encoder-Decoder: O6wsicaute, kak pabotaet apxutektypa 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 KIIIOYEBble KOMIIOHEHTHI, TaKMe Kak MeXaHW3M BHuMaHus. Kak
TpaHcGopMepbl U3MEHIIIN MOIX0/IbI K 00pabOTKe TEKCTOB?

5. OddexTnBHOE Hanucanue Tpancopmepos: MccienyidTe METOAbl ONTHMM3ALUU U
YCKOpeHHsT paboThl TpaHchopMepoB. OmMUIIHTE, KaK MOXXHO YMEHBIIUTH BpeMs OOydeHHUs W
pasmep MozeH 0e3 MoTepu KauecTna.

Jomamnee 3aganue: [IpuMeHeHne HEiPOHHBIX ceTel

1. 3agaua gerexkTHpoBaHMsl 00beKkTOB: ONMUIINTE, KaK MOXXHO HCIOJIb30BATh
apxutektypy YOLO nmys pemieHuss 3amadél JIETEKTUPOBAHHS OOBEKTOB. YKaXHTE, B UYEM
npeumyiiectsa YOLO 1o cpaBHEHHIO ¢ JpPYTUMH METOJIaMU AETEKTUPOBAHUS.

2. IlocranoBka JKcnepuMeHToB: ChopMynHpyHTe THUNOTE3y [UIS OKCIIEPUMEHTA,
cBsizaHHOrO ¢ oOyueHneM mozenu YOLO. Onumnre, kakue METPUKU Bbl OyJieTe UCIOIb30BaTh
JUISl OLIEHKU KauyeCTBa MOJEIIH.

3. HanucaHue koHBeliepa o0y4enusi: ONMUIINTE [IarH, KOTOPbIE HEOOXOAUMO BBIITOJIHUTD
TSl CO3aHus KOHBelepa oOydeHus moaenu Ha ocHoBe YOLO. YkaxuTe, Kakue MHCTPYMEHTHI U
6ubnoTeKu Bbl OyJeTe UCTIONb30BaTh.
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4. Im3aiin  apxurtekTypbl: [Ipennoxure Momudukamuio apxutektrypsl YOLO mnsa
yIy4IIEHHUs €€ IPOU3BOIUTEIFHOCTH B Balllel MPOeKTHOI 3anaue. O00cHylTe, KaKHe N3MEHEHHS
BBI [IPEJIaraeTe u rnovyemy.

5. Onenka pe3yabTaroB: Onummre, Kak Bbl OyAeTe MPOBOAUTH OLEHKY pE3yJIbTaTOB
pabotsl Mogenu. Kakue MeTpuKH U METO/Ibl BU3yaIu3alliu Bbl OyJieTe UCII0b30BaTh [l aHAIU3a
Ka4ecTBa JIETEKTUPOBAHUSA 00BHEKTOB?

IIpuMepHbIe 3a1aHus 1JIA TeCTa

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

A) Bre16op runepmnapamMeTpoB
B) Onpenenenue neneBoi METpUKH
C) Omnpenenenuie Tuna JaHHBIX U 337291
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 maHHBIX
C) Bei6op pynkuuu noreps
D) Ouenka pe3ynbTaTtoB
IIpaBuasbHnsiii orBet: C) BpiGop QpyHKIIMYU OTEPDh

3. Kakoii MeTo MOKHO MCMOJIB30BATH /IS AaHAJIN32a KA4eCTBA JaHHBIX B Ha0ope
H300pakeHuii?

A) PCA (Metoa riaBHbIX KOMIIOHEHT)
B) K-Means kinactepu3zariust
C) Buzyanuzanus pacrpeiesieHus KI1accoB
D) Bce BhienepeuucienHoe
IIpaBuabHblii oTBeT: D) Bee BrienepeuncieHHoe

4. Kakoe u3 ceayl0Iux npeodpa3oBaHuii siBJasieTcsl METOI0M ayrMeHTaluu
n300pakeHn?

A) Hopmanuzarus
B) Usmenenue pazmepa
C) IloBopoT u3z00paskeHus
D) U3Bneuenue npru3HaKoB
IIpaBuasnbiii orBet: C) [loBOpOT N300pakeHus

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

A) Onpenenenne runepnapamMmeTpoB
B) C6op nannbIx
C) Paznenenne naHHBIX HA 00YYAIOINIYIO U TECTOBYIO BEIOOPKH
D) Bce BrlIenepeuncieHHoe
IIpaBuabHbIii oTBeT: D) Bee BrlenepeuncieHHoe
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6. Kakoii u3 ciiexyommx cjioeB siBJsieTCsI OCHOBHBIM B CBEPTOYHOM HelipOHHOM
cetn?

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

7. B yeM 3aKkiil0uaeTcss OCHOBHOe NpeumyiecTBo apxurektypsl YOLO aas
AeTeKTHPOBAHUA 00bEKTOB?

A) Bricokast TOUHOCTD
B) Bo3aMo>xHOCTB paboTaTh B peaJbHOM BpEMEHU
C) [Ipocrora peanuzanuu
D) Huzkue tpeboBaHus K TaMsATH
IIpaBuiabHbli oTBeT: B) BOo3M0OXHOCTh paboTaTh B peallbHOM BPEMEHHU

8. Kakoii u3 cjieqyommux MeTo/10B UCIO0JIb3yeTcs 1Jisl OlleHKU KauyecTBa MOJIeJId B
3ajaye 1eTeKTHPOBAHUSA 00bEKTOB?

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

9. Kakoii u3 cjie1ylommx nojaxoa0B MOKHO HCNIOJIb30BATH ISl YIyYllIeHUsl
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 BHINOJHATH N0CJe 3aBeplieHns 00y4eHust
Mozaean?

A) IIpoBepka Ha TeCTOBON BBIOOpKE
B) C6op HOBBIX TaHHBIX
C) O6yuenre MO/IeTT 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 — pa3padoTaTh CUCTEMY, CIIOCOOHYIO JETEKTHPOBATh OOBEKTHI HA
n300pakeHusIX, ucronb3ys apxuTekTypy YOLO. [IpoekT BKitoyaeT B ceOsi MOCTaHOBKY 3a/1auH,
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JICKOMITO3UIIMIO Ha I0/33[a4d, MCCIEJOBaHUE U IOJATrOTOBKY JaHHBIX, NPeoOpa3oBaHMs Hajl
HUMH, HaIllUCaHWE KOHBeiiepa OOyueHHs W 3alIUTy NPOEKTa. J[OomoNHUTENbHO HEOOXOIMMO
paccMOTPETh PETPOCIIEKTUBY PEKYPPEHTHBIX HEUPOCETEH, MOAXON0B K PAaCIO3HAHUIO TEKCTa 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 aBTOMOOWJICH Ha
YIUYHBIX N300PAKECHUSAX ).

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

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

» Pa3pabotka koHBeiiepa 00y4deHHUsI.
= OOyuenue mogenu YOLO.
* OueHKa MPOU3BOIUTEIBHOCTH MOJIEIH.

3. HUcciaenoBanue MPOCKTHBIX TaHHBIX

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

o Omnpenenurte, Kakue JTaHHbIE OyAyT HCIOJB30BaThCA, M KaK OHU OyIayT
MOJITOTOBJICHBI (AyTMEHTAIUs, HOPMAJIU3alIHs).

4. IlpeoOpa3oBaHusA HAJ JAHHBIMHU
o OnumuTe METOABI AyTMEHTAlUU U300paXKeHU|, KOTOpble Oy1yT MPUMEHEHBI.

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

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

o 3arulaHupyHTE 3KCHEPUMEHTHI Ul OLEHKU PA3JIMYHBIX KOHPUIypauuil MOJeNH
(HampuMep, pa3Hble pa3Mepbl BXOAHBIX H300paKEHUH, KOTUYECTBO I10X).

6. Hanucanue koHBeliepa o0y4yeHust
o Co3pgaiiTe CKpUNTHI JUIsI aBTOMAaTHU3allMU MPOIECCOB OOYUYEHMS, BaJIUIALUH U
TECTUPOBAHUS MOJEIIH.

o) OHI/IH_H/ITG, KakK 6YJ16T MMPOBOAUTECA MOHHUTOPHHI ITPOU3BOANTCIBHOCTH MOJCIIN.

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. PerpocnexktuBa Tpanchopmepor u MAMBA
o O6cynute pazBuTHe TpaHCPOPMEPOB U UX NMPUMEHEHHE B 3a7adax oOpabOTKH
M300paKCHHUI B TEKCTa.
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o Onummrte apxutektypy MAMBA u ee npeumyiiecTsa.

10. PeTp()ClIeKTI/IBa MOAXO0A0B K rcHEepaluu pevu U3 TEKCTa
o HCCJ’IGI[YI’ITG COBPCMCHHBIC MECTOABI I'€HEpalluu PEYHM M3 TEKCTa M HUX CBA3b C

3agauamMy 00paboTKH U300pakeHU .

3awuma npoexma

e IIpesenTtanus npoekra (15-20 MUHYT), BKIIOYAIOIIAS:
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 Hackomabko sicHO chopMyInpoBaHa 3a/1a4a U €€ 3HAYUMOCTb.

2. KauecrBo nexommo3uinuu Ha noaszaaauu (20%)
o JIOTUYHOCTB M TIOJIHOTA JIEKOMITO3HIIUH.

3. HccaenoBanme u moaroToBka aaHubIx (20%)

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

4. KavecTBo HamucaHusi KoHBeiiepa ooyuenus (20%)

o aq)(l)eKTI/IBHOCTb " aBTOMATHU3aluA MpoueccoB O6y‘leHI/I$I H TCCTUPOBAHU.

5. KauectBo 3amuTsl npoekra (20%)

o SlcHoCcTh IMpEe3CHTaluu, CIIOCOOHOCTh OTBEYaTh Ha BOIIPOCHI U 000CHOBBIBATh

IIPUHSATBIE PELICHUS.

3apaHus AJ1s1 MPOMEKYTOYHOM ATTeCTAIUM MO JMCUMILINHE (MOTYJIIO0)

Ne 3aganne

OTtBeT

Komnerenmus

1. Kakoii 1moaxomoB HCHIOJIb3YETCA IS
JIETEeKTUPOBaHUsS 00BEKTOB B apxuTekType YOLO?

OnHOMpoX0HOE
npeackasanue /
OJITHOIIPOXOJTHBII
nporHo3s / [Iporxos
Ha OJTUH MPOX0JT /
OnHonpoxoaHoe
MIPOTHO3UPOBaHUE /
IIporuo3zupoBanue
C OZIHUM NPOXOAOM
/ OHOIIPOXOAHOE
npejcKa3anme
pE3yIbTATOB

VK-6

2. Kakoii »tanm He gBISIETCS YacTbl0 JEKOMITO3HUIIMU
MIPOEKTHOU 3a1aun’?

ITocTtanoBka
TUIIOTE3BI /
dhopMyTupOBaHHE
TUIOTE3HI /
YcranoBneHune
THUITOTE3HI /

I1K-3
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BrinBmxenue
TUIIOTE3BI /

Onpenenexnue
THIIOTE3bI /
Co3pnanue
THIIOTE3bI
Kakoii wmerom wucnonb3yercs ansa  Hopmanusauuu | CTaHIapTH3aIus OIlK-2
n300paxxeHui nepes oOyueHrneM HeHPOHHOH ceTr? / cTaHgapTU3ALUS
MIPOIECCOB /
CTaHJapTU3anusl
npouenyp /
HacTpoiKa
CTaH/IapTOB /
yaudukanus /
YIOPSAOYECHUE
Kakoli w3 creayromux SJIeMEHTOB SBISETCS BaKHOM D OIlIK-2
YacThIO apXUTEKTYPhl CBEPTOUHOM HEHPOHHOU ceTu?
A) I1oTHOCBSI3HBIN CITOM
B) Croit aktuBanmm
C) Cnoit motepb
D) Bce BolmienepeuncieHHoe
Kakoit u3 creayrommx MNOIXOM0B HCIOIB3YETCS IS A IK-3
YIIy4lICHHs KauecTBa AeTeKThpoBaHus B YOLO?
A) YBenuueHue pasmepa BXOAHOTO H300paKeHUs
B) YMmenbienue uncia kiaccoB
C) YnporueHue apxXxuTeKTyphbl
D) Ucnonp30BaHue TOIBKO OJHOTO CIIOS
Kak HaspiBaeTcsi mporiecc, MpU KOTOPOM H300pakeHHsI AyrMeHTanus YK-6
TIOJIBEPraloTCs M3MEHEHUWsIM JUIs YBEJIUUYEHHs o0bema
oOyuatoero Habopa?
Kaxkoit METO/I HCIIOJIB3YETCS JUIS OLIEHKH TounocTth [1K-4
NPOU3BOJAUTEIBHOCTH MOJIENIN Ha TECTOBBIX JaHHBIX?
Kakoti Tarm HeHpOHHO CeTH UCTIONB3yeTCs st 00paboTKU CseprouHas IK-3
M300pasKeHHit? HeHpoHHas ceTh /
CNN
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