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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Nzyuenne mucumrmmubl (Monyis) «Deep Learning (I'myOokxoe oOyueHue)» sBIseTCS
BOXHBIM [UI TIOHMMAaHHS COBPEMEHHBIX METO/IOB HCKYCCTBEHHOTO HWHTEJUICKTa, KOTOpBIC
IO3BOJIAIOT peIIaTh CIIOXKHBIE 3aJaul, TakMe KakK paclo3HaBaHUE H300paxeHuil, oOpaboTka
€CTECTBEHHOT'0 $5I3bIKa W aBTOHOMHOE BOXKJeHHE. OCBOEHHE ITyOOKOTO OOYYeHHsS OTKpBIBACT
BO3MOXHOCTH JIJIsl pa3pabOTKH MHHOBALIMOHHBIX MPUJIOKEHUH U TEXHOJIOTUH, CIIOCOOCTBYIOIINX
TpaHc(opManny pa3Iu4HbIX OTPacieH.

Hesab u3y4yeHus IMCUUILUIMHBI (MOAYJIsI): OCBOEHHE METOI0B U aJrOPUTMOB IIyOOKOTO
o0yueHHs 111 pa3pabOTKH U ONITUMH3AIMU MOJIENeH, CIOCOOHBIX 3()(hEKTUBHO pelIaTh CI0KHbIE
3a7jaud B 00J1aCTH UCKYCCTBEHHOI'O MHTEIJIEKTA U aHaIM3a JaHHbIX.

3agaum u3yyeHHus AUCUUILINHBI (MOAYJIs):

— OCBOUTH OCHOBHBIC TPHHLUIBI M Pa3sHOOOpa3HbIE APXUTEKTYphl HEWPOHHBIX CeTeid,
BKJIFOYAsi UX THIIbI U COBPEMEHHbIE TEH ICHIINY;

— HAay4uTbCs MOJOUpPATh ANrOPUTMbl OOYyY€HMs, ONTUMM3MPOBATh MOJEIU U IPUMEHSThH
METOJIBI IS IPEOTBPAIEHHS IepeoOydeHHUS,

— pa3BUTh CHOCOOHOCTH 00pabaThHIBaTh AaHHBIC, TPOBOAUTEH SKCIIEPUMEHTHI M CPABHUBATH
Pa3INYHbIE TOXO0/bI K O0YUEHHIO CeTeH;

— IpUOOpECTH yMEHHE OLICHUMBATh KAauyeCTBO MOJENEH C HCIOJIb30BAHUEM METPUK U
MHTEPIIPETUPOBATH UX BHIBOJIBI B PEATTbHBIX TPUIIOKECHHUSX

— OBJIaJIeTh HaBBIKaMU porpammupoBanus Ha Python, paboTei ¢ ppeiiMBopkaMu riryO0KOTo
00y4eHUs U OTCISKUBAHUS HOBEHIIIMX MCCIIEIOBAaHUH B 00JIaCTH.

B pe3yabTare 0cCBOEHUSI TUCHMILIMHBI (MOYJIs1) 00yUAIOUIUIACS 10JIKEH:

3HaAmMb:

— KOHLIETIIMI0 HEHPOHHBIX CETEH U UX apXUTEKTYpBHI;

— OCHOBHBIE AITOPUTMbI OOyueHHs (IpaJMeHTHBIM CIYCK, 0OpaTHOE paclpOoCTpaHEHHE
OIIMOKN);

— pa3IUyYHbIe TUIBI HEHPOHHBIX ceTel (MONHOCBS3HbIE, CBEPTOUHBIC, PEKYPPEHTHBIE;

—paznuuHble ¢pedMBOpkH U Oubnuorexku ans riaybokoro oOyuenust (TensorFlow,
PyTorch, Keras u np.);

— METOJIbI PEryJIsIpU3alNK U ONTUMHU3AIu Moaenei (dropout, batch normalization u nip.);

—o005acTi mpUMeHeHus riy0okoro oOydeHus (00paboTka M300pakeHUM, €CTECTBEHHBII
A3bIK, PEKOMEHJAlUU U JIp.);

— COBpPEMEHHBIE TIOJIXO/IbI U TPEH/IbI B HCCIIEAOBAHUAX TTTyOOKOTro 00y4eHus;

— METPHUKHU JJIsl OLIEHKH KauecTBa Mojienel (accuracy, precision, recall, F1-score u ap.);

— IPUHIIHAITBI KPOCC-BATUIAINHA U €€ IPUMEHEHHE.

ymembo:

— pa3pabaThIBaTh apXUTEKTYPbl HEMPOHHBIX CeTel U1 pelieHns KOHKPETHBIX 3a/1a4;

—oJ0MpaTh U HaCTpauBaTh FUIEepIapaMeTpsl MOJeNeil;

— IOJrOTaBINBaTh M 00pabaThiBaTh JaHHbIE A oOyueHHs Mozeneil (mpenoOpaboTka,
ayrMeHTalus u ap.);

— IIPOBOJUTH AKCIIEPUMEHTHI U CPAaBHUBATH PE3YIIBTATHI PA3IMYHBIX TIOJXO0JIOB,;

— MHTEPIPETHPOBATH BBIBOIBI MOJICITH U BU3yaTH3HUPOBATH PE3YIIbTATHI.

enaoemy:

— HaBBIKAMU DPA0OTBI C OONBIIMMHU OOBEMaMHU JAHHBIX W WX XPAaHCHHS, HaBBIKAMH
nporpaMMmupoBanus Ha Python u ucrnonb3oBanust OubIMOTEK AJIs TITYOOKOTO 00ydeHus;

— HaBBIKaMHU paboTHl ¢ (PpeliMBopKamu riryOokoro oOyueHus (oOyueHue, Banuganus u
TECTUPOBAHUE MOJIETIEH);

— HaBBIKAMHU caM0O00Opa30BaHuUs (CIEIUTH 32 HOBBIMH HCCIICIOBAaHUSIMUA M TCHICHIUSMH B
oOmnactu deep learning).
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2. Temaruueckmii njian

Ne TpynoeMKocTh, akageMH4YeCKHE YACHI
m/m HaumeHnoBanue Qunas dopua TKY
pa3aena IMCUHUIIINHBI AyauTopnas pabora (Tekyumi
Jexuun CeMuHapbl CamocrosnTe
(MmonyJis) KOHTPOJIb
(mpaktnyec | Konrpoun JbHAs ycnenaemocrH)
KHe padora
3aHSATHA)
1 Beenenue B HEHPOHHBIC 8 8 23 Jomarmaue
CeTH 3aJlaHusl,
TecTbl
2 Hetiponnsie cetu ais 8 8 23 Jomaraue
3aja4 ¢ 3aJlaHus,
M300paKCHUSAMU TecTsl,
TBopueckoe
3aJlaHue
3 Hetiponnslie cetu mms 8 9 24 Jomarane
3a7a4 C TEKCTOM 3aJlaHusl,
TecTbl
4 I'enepaTtuBHBIE MOIETTH 9 9 24 Jomamrane
Y 33J1a4¥ CO 3BYKOM 3aJlaHusl,
TecTbl
3auem 4
Hmozo: 33 34 4 94
Obvem oucuunaunsl (Mooyis) 1165
(6 ax. u.)
3. CopaepxaHue TUCHUILIMHBI (MOTYJIS)
Nen/m HaumenoBanue paszjeJia Coaep:xanue JTUCHUILIMHBI (MOAYJIsI) IO TeMaM

JAMCUHMILIMHBI (MOYJIs1)

1 BBenenue B HElipOHHBIE CETU Heliponnsle cetn
DddexkTuBHOE 0O0yUEHNE HEMPOHHBIX CETEH
2 Heliponnsle ceTu 1 3a1a4 ¢ CBepTouyHbIE HEHPOHHBIE CETH
n300paKeHUIMHU ApXHTEKTYpBI CBEPTOUHBIX HEHPOHHBIX CETEN
3agauu ¢ n300paKEHUSIMH
Busyanuzauus HeipoceTeit
Busyanuzauus HeiipoceTeil
3 Heiiponnsie cetu A 3a1ad ¢ PexyppenTtHble HelipoceTu
TEKCTOM 3amaun ¢ TEKCTaMH
Tpancdopmeps
SI3pIKOBBIE MOJEN
Prompt Engineering
4 I'enepaTtuBHbBIE MOENHU ¥ 33a4M | 3372491 CO 3BYKOM

CO 3BYKOM

I'enepaTuBHBIE MOJIENN
['enepatuBHBIC MOETH
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4, YyeOHO-MeTOaUYECKOE O0ecImeyeHne

VYHuBepcUTET  pacrojaraeT IOJHBIM  HA0OpOM  JIMIEH3HMOHHOTO M CBOOOJHO
pacIpoCTPaHsIeMOro IPOrpaMMHOI0 OOECleYeHMs, BKJIOYas MPOAYKTHl OTEYECTBEHHOIO
IIPOU3BOACTBA.

Kaxnplil ciymarenb B TEYEHHE BCEro MEpHOAAa OOYYEHHs IOJIy4aeT MHAWBUIYaJIbHBIN
HEOTPAaHWYEHHBIH  JOCTYH K  DJEKTPOHHO-OMOIMOTEYHOH  CHUCTeME W 3JIEKTPOHHOU
MH(POPMALIMOHHO-00pa30BaTENbHOM cpele  yHUBEPCUTETa. OTH CHCTEMBbl IPEJOCTaBIIAIOT
BO3MOXKHOCTh JOCTYIIA K pecypcaM U3 000l TOUKH, 1€ €CTh MOJKIIOUCHUE K ceTH MHTepHer,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TAK U 32 €ro Mpe/ieIaMu.

CnymarensM obecriedeH yJalleHHBIH JOCTYIl K COBPEMEHHBIM MPO(heCcCHOHAIBHBIM 0a3aM
JAHHBIX U UH()OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM.

Ocnosnas numepamypa:

1. Huxonenko C., Kanypun A., Apxanrenbckas E. ['mty6okoe o0yuenune. — CIIO.: TTutep,
2018. — 480 c.: un. — (Cepus «bubnuoreka nporpammuctay). — ISBN 978-5-496-02536-2.

2. Tpack D. I'pokaem rimybokoe odyuenune. — CII6.: [Tutep, 2019. — 352 c.: wir. — (Cepus
«bubnmnoreka nporpammuctan). — ISBN 978-5-4461-1334-7.

Jlonoanumenvhas numepamypa:

1. T'yndennoy ., benmxuo U., Kypsumns A. 1'93 I'mybokoe oOydenue / nep. ¢ aHr. A. A.
CnunkuHa. — 2-¢ u3a., ucnp. — M.: JIMK Ilpecc, 2018. — 652 c.: u. un. — ISBN 978-5-97060-618-
6.

5. MarepuajibHO-TeXHHYECKOe o0ecrevdeHne

YHUBEpCUTET pacrojaraerT MaTepualibHO-TEXHUYECKOW 0a30l, COOTBETCTBYIOIICH
JIeMCTBYIOIMM MTPOTHBOIIOKAPHBIM IPAaBUJIaM U HOPMaM U 00ecleunBaroIeil IpoBeieHUE BCeX
BUJIOB JIUCUMIUIMHAPHOW W MEXIUCLUUIUIMHAPHOW IOATOTOBKM, IPAKTUYECKOW U Hay4dHO-
UCCIIEI0BATEIbCKON PaboT 00ydaromuxcs, NPeAyCMOTPEHHBIX YU€OHbBIM IIJIaHOM.

[TomenieHus1, KOTOpBIE MPEACTABISAIOT COO0H yueOHbIE ayIUTOPUH [T IPOBEACHUS 3aHATHI
JEeKIIMOHHOTO THUMA, 3aHATUH CEeMMHAapCKOro (IpakTUYeCKOro) THIA, TPYNIOBBIX U
MHAUBUAYaAJIbHBIX KOHCYJIbTAIMH, TEKYIIIETr0 KOHTPOJIS U MPOMEKYTOUHON aTTeCTalluH, a TaKKe
MOMEIIEHUS Il CAMOCTOATENIbHOM paboThl U MOMEIIEHUS I XpaHEHUS U NMPO(UITAKTUYECKOTO
obcimyxuBaHusl yueOHOTO 000pynoBaHus. [TomMereHns: yKOMIUIEKTOBaHbI CIICIUAT3UPOBAHHON
MeOenbl0 U TEXHUYECKHMMHU CpEICTBAMH OOyuYeHHs, CIy>KallluMH JUIs MpeACTaBIeHUs ydeOHOU
uH(popMalu 00JbIION ayIUTOPUH.

N3yueHue qUCUUIUIMHBI (MOAYIsA) o0ecrieunBaeTcs B y4eOHbIX ayIMTOPHX, OCHAILIEHHBIX:

—CTOJIaMH U CTYJIbSIMH;

— KOMIIBIOTEPHOMN TEXHUKOW;

— MEXaHUYECKUMHU KAIbKYJIATOPAMH;

— CIeLUAIU3UPOBAHHBIM 000PYOBaHUEM, BKIIIOYAs JEMOHCTPAlMOHHOE 000PYAOBaHHE.

[TomerieHus 1711 CaMOCTOATENBHOM paboThl 00yUaroIUXCsl, B TOM YUCIIE IPUCIIOCOOTIEHHbIE
JUISL MCTIONb30BaHMs MHBAJIMIAMH M JIMLIAMU C OTPAaHMYEHHBIMU BO3MOXXHOCTSMH 30POBBS,
OCHAILIEHbI KOMIIBIOTEPHON TEXHUKOM C BO3MOXKHOCTBIO MOAKIIOYEHHS K ceTu «MHTepHeT» M
oOecriedeHreM JoCTyna K B DJJEKTPOHHYIO HH(DOPMAIlMOHHO-00pa30BaTENbHYIO Cpeay
YHuBepcurera.

OOyyarommMcsi TpeNoCTaBIAETCs JOCTYN (B TOM 4YHCIE YJAlIeHHBIN) K pecypcam
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YHClie AJIEKTPOHHBIM OHOIMOTEYHBIM CHUCTEMaM, COBPEMEHHBIM NpodecCHOHaIbHBIM 0Oa3zam
JTAHHBIX 1 UH(OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM):

ONEeKTPOHHBIA JOKYMEHT



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. | ®enepansubii mopran «Poccuiickoe odpazosanue” | https://www.edu.ru/

6. | Uadopmarmonnas cuctema "Eannoe okno qoctyna | 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 WHDOPMAINMOHHBIX TEXHOJOTHH, WCIOIB3YEMBIX IIPH  OCYIICCTBICHUU
00pa30BaTeNbHOTO MpoIiecca Mo JUCIUILIMHE (MOAYII0), B TOM YHCIIE KOMIUIEKT JTUIIEH3NOHHOTO
MpOrpaMMHOTO  OO€cClieueHus, COBpEMEHHble mpodeccuoHaabHble 0a3bl  JaHHBIX U
MH(OPMaIIMOHHBIE CIIPABOYHBIE CHUCTEMBI:

HaumenoBanmne 110 IIpoussoacreo JInuen3nonHoe / cB000IHO

pacnpocTpansiemMoe

OnepanmoHHbIe CUCTEMBbI:
Microsoft Imagine (Windows Client, | 3apy6exHoe JMLIEH3HOHHOE
Server)
Bpay3sepbI:
SIupexc.bpaysep OTEYECTBEHHOE CBOOO/THO PacIpoCTpaHsIeMoe
Google Chrome 3apy0exHOe CcBOOOTHO PACIIPOCTPAHIEMOE
OducHble NPUITOKEHUS:
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 konuposanus (backup):

Acronis Backup Advanced for 3apybesxHOe JIMIICH3UOHHOE

HyperV

CnpaBo4YHO-NIPaBOBbIE CHCTEMBI:

KoncynbrantlLitoc: cripaBouHO- OTEUECTBEHHOE JIMILEH3UOHHOE

IpaBoOBasi 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
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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

6. MeToanueckne M OIeHOYHbIE MATEPHAJIBI
MeToan4yeckne yKkazaHus JJ1s1 00yYAIOIMXCS M0 OCBOEHHUIO TUCIHUILUIMHBI (MO1YJIA)

B mpornecce uzyuenust nuctuminasl (Mmonyisi) «Deep Learning (I'myGokoe oOyuenue)» B
paMKax TEKYyLIero KOHTPOJS YCIIEBAeMOCTH HMCIIONB3YIOTCSl TaKHe BHABI y4eOHOH paboThI, Kak
JICKIMH, TPAKTHYECKUE 3aHATHUS, JOMAIIHWE 3allaHMs, TECThl, TBOPUECKOE 3a/JaHUE, a TaKXKe
pa3IUyYHBIE BUABI CaMOCTOSITENBbHOW paboThl OOydYaloOmMXCS IO 3aJaHUI0 IIPEroJaBaTels,
HaINpaBJICHHBIC HA Pa3BUTHE HABBIKOB MPO(ECCHOHATBHOMN JIEKCHKH, 3aKPEIUICHUE MPAKTHYECKUX
npodeccHOHaIbHBIX KOMIIETCHIINH, TOONPEHHE HHUIHATHB.

Jlexyus — cHUCTEMaTWYEeCKOe, IIOCIEIOBATEIbHOE, MOHOJOTHUECKOE  H3JI0KEHHUE
npernoiaBaTesieM yueOHOro MaTepuaa, Kak paBuiio, TEOPETHYECKOTO XapaKTepa.

B mpormecce neknmii peKOMEHIYETCS BECTH KOHCHEKT JIEKIUH: KPAaTKO M CXEMaTHYHO
(UKCUPOBATh OCHOBHBIC WJCH, BBIBOJBI W OOOOIICHUS JICKIIMU; BBIICIATH BaXKHBIC MBICIIH,
KJIIOYEBBIE CJIOBa W TepMUHBL. HeoO0XO0IMMO OTMETHUTH BONPOCHI WMJIM MaTEpUaNbl, KOTOpBIC
BBI3BIBAIOT 3aTPYIHEHHS, U MOMBITATHCS HAWTH OTBETHI B PEKOMEHIOBaHHOM JuTepatype. Eciu
pa3o0parbcsi B Marepuaje HE yHaercs, cieayeT chopMyIupoBaTh BOIPOC W 3a1aTh €ro
NPEIoIaBaTeI0 Ha KOHCYJIBTAI[MH WM BO BPEMSI CEMUHAPCKOTO (TIPAKTUYECKOTO) 3aHSATHS.

Yuacmue 6 cemunape (npaxmuwecxom 3aHﬂmuu) — AaKTHBHas pa60Ta cIymareiid Ha
CCMHUHApPEC, €TI0 OTBCTHI HA BOIIPOCHI NPCIIOAABATCIIA U YIACTUC B TUCKYCCHUH.

,Z[J'ISI YCIICHIHOTO YYaCTHA B CCMHUHAPEC CIYIIATCIIIM PEKOMCHAYCTCA 3apaHCC O3HAKOMUTLCA
C TeMoH O6CY)KI[€HI/I${, IpoYnTaTh HCO6XOI[I/IMI>IG MaTCpHuaJibl U NMMOATOTOBUTH BOIIPOCHI. Baxno
AKTUBHO CJIYHIAaTb U BOBJICKATHECA B JUCKYCCHUIO, BBICKA3biBasd CBOW MHCHHUA U apIr'yMCHTHPYS UX.
HpI/I OTBCTAX Ha BOIIPOCHI IIperiogaBaTeyid CTOUT OBITh YBEPCHHbBIM, YCTKHM U JIOTUYHbIM,
onupasicChb Ha I/I3y‘~IeHHBII\/'I Marcpuall. Taxokxe moae3Ho MoAACPIKUBATE AUAJIOI C OAHOKYPCHHUKAaMU,
4TOOBI 00OraTHTh O6Cy>KI[eHI/Ie " paClIUPpUTL CBOW 3HAHUA.

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

[Ipu pabGore Hax JOMAIIHUMHM 33/aHUSIMM  BaXHO BHUMATEIbHO O3HAKOMHUTBCS C
TpeOOBaHUSIMU U CPOKaMH BBINOIHEHUs. PekoMeHyeTcss pa3douBarh 3a/aHus Ha 3Talbl, YTOOBI
n30exaTh MEperpy3ku U Jydllle yCBOUTh Marepuai. Mcrosb30BaTh pa3iuyHble MCTOUYHUKHU
uH(popMalny, BKIOYasi yaeOHUKU U OHJIAaH-peCcypcChl, AJis 0ojee rIyOOKOro MOHMMaHUSI TEMBI.

Teopueckoe 3adanue - 3aJlaHue, HAIIPaBJICHHOE Ha HMCIIOJIb30BaHHUeE cymecTByrommx MU-
pELIeHU.

Tecm — ocobas ¢opma mpoBepku 3HaHHUH. [IpoBOIWTCS mMOCIIe OCBOCHHS OIHOM WU
HECKOJBKMX TEM M CBHJIETEIHCTBYET O KAaYECTBE MOHMMAHUS OCHOBHBIX MOHSATHNA H3y4aeMOTO
Marepuana. TecToBble 3aaHUsl COCTaBJIEHBI K KJIIOUYEBBIM IMOHSATHUSM, OCHOBHBIM pa3ieiiam,
Ba)XHBIM TEPMUHOJIOTMUECKUM KaTETOPUSM U3y4aeMOU TUCIUTUIMHBI (MOIYIIS).

JI71s1 MOATOTOBKHU K T€CTy HEOOXOAMMO 3HATh TEPMHUHOJOTUYECKUMA ammapaTr JACIUILTAHBI
(MOmyJIs1), TOHUMATh CMBICT HAYYHBIX KATETOPUN U YMETh UX UCTIOIB30BaTh B MPOGECCHOHATBHON
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JICKCHUKE. BJ'IaI[eHI/Ie MMOHATHHHBIM arrmaparoMm, BKJIIOUYEHHBIM B TE€CTOBEIC 3aJaHus, ITO3BOJIACT
npenoaaBaTeIto 61:ICTp0 MMPpOBCPUTH YPOBCHB ITOHHMMaHHA ClIymaTreiisiMiu BaXXHBIX
MCTOAOJIOTMYCCKUX KaTeFOpHﬁ.

Camocmosmenvnaa paboma — paboTa ciylmiatenei, HampaBiIeHHas Ha YIIIyOJEHHOE
U3y4eHHE OTJCJIbHBIX TEM M BOIPOCOB Y4eOHON JUCLUIUIMHBI (MOIYIIS).

B  mpomecce  camocTosiTenbHOM — paOOThl  CAyHmIATEIHM  B3aUMOJCHCTBYIOT — C
PEKOMEH/IOBaHHBIMM MaTepuajlaMi [P MHUHMMaJIbHOM YYacTHMM HpenojaBaTeis. 3ajauu
CIIyIIaTeNs BKIIOYAIOT paboTy ¢ KOHCIEKTaMH JIeKIUi (00paboTKa TeKcTa), HOBTOPHOE H3yUEeHUE
y4eOHBIX MaTepHUaJIOB IUIAHOB U TE3UCOB OTBETOB, U3Y4YEHUE JIOTIOJIHUTENbHBIX TE€M, BBINIOJIHEHUE
y4eOHO-HUCCIIEI0BATEIbCKUX 3a/IaHUH U IPYTO€.

CucreMa OlleHMBAHUA Pe3yJIbTATOB 00y4YeHUsl 0 JUCHHMILUIUHE (MOIYJII0)

OrneHuBaHuEe YpOBHSI Y4YEOHBIX JOCTHMIKEHHH OOYdYalOmUXCsl MO JUCHUIUTHHE (MOIYIIIO)
OCYILIECTBIISICTCS B BUJIE TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH M TPOMEKYTOUHOM aTTECTAIlUU.

[IpomexyTouHasi aTTecTallUsl 10 JUCHUIUIMHE (MOIYJIO) OCYIIECTBISIETCS B Qopme
3auema.

Jnsi ouleHMBAHUS TEKYIIETO KOHTPOJS YCIEBAEMOCTH M IMPOMEXKYTOYHOM aTTeCcTaluu
UCIIONIB3YETCs JIecATUOAIIbHAS IIKalla OLIEHWBAHUSA, KOTOpash COOTHOCUTCS C TPaJAWLUOHHON
MATUOAIIIPHON MIKAJIOHN CIEAYIOUUM 00pa3oM:

JecaTubannbuas IlaTtudannbHas Ounenka 3a OO0mas xapakTepucTHKA pe3yJibTaTa
OlleHKA OlleHKA 3aver 00y4eHus1 Mo JUCHUILTHHE (MOYJII0)

10 OTan4Ho 3auTeHo Crnylmiarens NOJHOCTBIO BIIAJEET 3HAHUSIMU,

9 OTIIMYHO 3ayTeHo HU3JI0KCHHBIMH B pa60qeﬁ nmporpaMmme, ©u

8 OTIHMYHO 3a4TeHO rIyOOKO OCMBICHISCT JUCHUIUIAHY (MOIYJIb).

On CaMOCTOSTETBHO u JIOTHYECKH
MOCJICIOBATEIbHO OTBEYACT HA BCE BOMPOCHI,
aKIIEHTUPYS BHUMaHHe Ha Hauboyee BaXKHOM.
Ymeer aHATM3UPOBATH, CpaBHHUBATH,
KJIACCU(PHUIIMPOBATD, 000011aTh,
KOHKPETHU3HPOBaTh M  CHCTEMAaTH3HPOBAThH
I/I3y‘IeHHI)II\/'I Marcpuall, BBIACIIAA KIIOYCBbLIC
MOMCECHTHBI u yCTaHaBJIMBas IPpUIUHHO-
CIIe/ICTBEHHbIE CBs3d. UeTko (opmyaupyer
OTBETHI, YBEPEHHO HHTEPIPETUPYET
pe3yJIbTaThl aHaJIN30B u JAPYTHX
UCCIIE/IOBAHUM, a TaKKe pEIIaeT CIIOKHBIC
3amaun. Ciymiatenab XOpOIIO 3HAKOM ¢
METOJaMH  HCCJICOBAHUSA, HEOOXOJUMBIMH
JUIS HpaKTH‘IeCKOfI ACATCIIBHOCTH, U YMEECT
CBA3BIBATH TEOPETUICCKUE ACTICKTHI
JUCHUTUTAHBL  (MOAYJI) € MPAKTHYSCKUMHU

3aJla4aMHu.
7 Xoporo 3aureHo Crymatens o0iamaeT 3HAHUSMHU TMpeaMeTa
Xoporo 3auTeHo MOYTH B TIOJHOM o0OBeMe  paboueit

ImporpaMmbl 1 CaMOCTOATCIIbHO, JIOTUYECKH
MocCJICA0BATCIIbHO U BCCCTOPOHHE OTBEYACT

Ha BCC BOIIPOCHI, aKICHTUPYSd BHHMAHHUC Ha
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JecarudannpHas IlsaTuéannbHas Ouenka 3a OO0mast XapaKTepuCTHKA pe3yJbTaTa
OLICHKA OLICHKA 3ayer 00y4eHHUs N0 JUCHUTILVINHE (MOIY.TI0)

HanboJiee 3HAUYUMBIX MOMeHTax. OH ymeeT
AHAJM3UPOBATH, CpaBHHBATH,
KJIACCU(UIMPOBATD, 000011aTh,
KOHKPETHU3HUPOBATH W CHCTEMAaTH3HPOBAThH
W3YYCHHBI  Marepuas, BBIICISAS  €ro
KIIOYEBbIC  aCMeKThl W yCTaHaBIUBAs
PUYUHHO-CIICICTBEHHbIC CBSI3M.
®dopMyTHUpYyeT CBOM OTBETHI, YBEPEHHO
HHTEPIPETUPYET PE3yabTaThl AHATHU30B U
OPYTHX WCCIICAOBAHUMA, a TaKKe peraer
CIIOXKHBIE CHUTYalHOHHBIE 3a/1a4u.
Chymarenb XOpOIIO 3HAKOM C METOJaMH
UCCIICIOBAHUS, HEOOXOTUMBIMH JUTS
HpaKTH‘ICCKOfI JCATCIBbHOCTH, u yYMECT

CBSI3BIBATH TEOPETUUCCKHUE ACTICKTHI
MpeaMeTa ¢ MPAaKTHYSCKUMHU 3a1a4aMH.

5 VY I0BACTBOPUTEIBHO|  3aYTEHO Cnymarens o0siafaeT 0a30BbIMH 3HAHUSMHU

4 YV 10BIETBOPHTEIHHO 3a4TeHO M0 JAVCHIHIUINHE (MOMIYII0), HO HUCIBITHIBAET

TPYJIHOCTH TIPU CAaMOCTOSITCIBHBIX OTBETaX U
HCIIOJIb3yeT HETOYHbIe (HOpMYyJIUpOBKH. B
XOlle OTBETOB OH JIONMYCKaeT OINNOKH,
Kacarolquecst cyTH BorpocoB. CiymaTenb
CIOCOOCH pemaTh TOJBKO CaMble MPOCTHIC
3aJa4yd W BJaJeeT JIUIIb MUHUMAJIbHBIM
HabOpOM METOJIOB HCCIIETOBAHUSI.

3 He cnan He 3autreno | Cnymarenb He OBJaaea o00s3aTe/IbHBIM
He caH He 3aureno MHUHHUMYMOM 3HaHWH IO npeaMeTy MU HE
He cian He 3auteno | MOKET OTBETUTh HA BOIPOCHI, JAXKE ECIH

npenogaBarejiib  3a4ac€T  JOIIOJIHHUTCIIbHBIC

HaBOJISIIIIUE BOIIPOCHI.

Hucnurnnuna (monyinb) «Deep Learning (I'mybokoe 00yueHne)» OLIEHUBAETCS CIIETYIOIIUM
obpa3zom:

AKTHBHOCTb | Bec ‘ KoamnuecTso ‘ Onucanne

Haxonumenvnasn ouenka

Jlomamuwue 3aganns | 60% 14 Habop 3amad mo remam Henenn

TBopueckoe 3a1anue 1 3ajanue, HallpaBJICHHOE HA UCIOJIb30BAHUE
cymiectByromux M-peniennii

Tectbl 4 [Tucemennas pabota ¢ HaOOpOM 3a1a4, KOTOPBIE HYKHO
PEUIUTH 3a OIrPAHUYCHHOC BPEMA

HPOMEJKJyIHOllHaﬂ ammecmauusn

3auet 40% 1 [TucemenHast niu ycTHas paboTa Hall 3aJJaHueM,
HanpaBJICHHBIM Ha MPOBEPKY MOJyYSHHBIX 3HAHUH 1
HaBBIKOB 110 TUCUUIUINHE (MOZYIIIO)
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dopmyaa pacuéra MTOroBoii OleHKHM Mo aucuumInHe (Momaymaw) «Deep Learning
(I'nydokoe odyuenune)»: «0,6 X nHakonurenpHas oreHka (0,7 X cpeaHee 3a JOMaIIHUE 3aIaHUS +
0,15 x TBOpueckoe 3amanue + 0,15 X cpeanee 3a Tectol) + 0,4 X 3aueT».

Eciin cTyaeHT He BBINOJIHSAET yCJOBHE /ISl MOJYYeHHs OLEHKU MO0 HAKONMTEJbLHOMH
cucTremMe, eMy He00X0AMMO cIaTh IK3aMeH. B nanHoM ciyyae popmyJia pacuéTa UTOroBOM
oueHkn mo aucuumianHe (Moaynaw) «Deep Learning (I'stybokoe o0ydeHme)»: «0,6 X
HakonurtenbHas oneHka (0,7 x cpennee 3a nomarnHue 3aganus + 0,15 x TBopueckoe 3amanue +
0,15 x cpennee 3a Tectol) + 0,4 x 3auery.

B cayuae, ecqin cpeanmnii 6aJ1 cTyaeHTa cocTaBisieT 4 u 0oJiee 0AJITI0B, HO OH X04YeT
YJAYYIIHTh OII€HKY, HTOroBasi OLEHKA M0 JAWUCHHUILUIMHE (MOIYJI0) BBICTABJSIETCS IO
dopmye: «0,7 X nakomutenbHas oneHka (0,7 X cpemHee 3a gomamrHue 3amgaHus + 0,15 x
TBOpueckoe 3amanue + 0,15 % cpemnee 3a Tectsl) + 0,3 X 3auer».

Texkyuuii KOHTPOJIb YCIIEeBAEMOCTH 00y4AKOIIMXCS 10 IUCHUILIMHE (MOLYJII0)
IIpumepHbIe JoOMALLIHUE 3aJaHUS

Jdomamnee 3aganue 1.
3aganue 1. Onuiunre OCHOBHbIE KOMIIOHEHThI HEHPOHHOM CETH (BXOJIHOM CIIOM, CKpPBITHIE CIIOH,
BBIXOJTHOH ¢J10H) 1 X pyHKIMH. [IprBeIuTe MpUMEpHI pa3InIHBIX APXUTEKTYP HEUPOHHBIX CeTEH
U 00Cy/IuTe, B KAKHX CITy4asiX OHU MOTYT OBITh IPUMEHEHBI.
3ananmue 2. Ucnonssys 6ubnmorexy TensorFlow mwmm PyTorch, co3nmaiite mpoctyro HelipoHHYIO
ceThb ans kinaccudukanuu Habopa naHHbIX (Hampumep, MNIST wunu Iris). Onumwure marwy,
KOTODBIE BbI IPEANIPUHSIIN, U PE3YJbTaThl, KOTOPbIE Bbl IOTYUHIIH.
3ananme 3. [IpoBeaure oOyueHre HEHPOHHON CETH HAa HEOOJIBIIOM Ha0Ope TaHHBIX (HAapuMmep,
Ha0Op JaHHBIX O L[BETaX) U mpoTectupyire e€ r3¢pdpexruBHOCTh. [Ipoananusupyite pe3ynbTaThl,
BKJIIOUYAsi TOUHOCTb U BO3MO’KHBIE OIIMOKH.

Jlomamnee 3a1aHue 2.

3ananme 1. PeanusyiiTe mpocTyro cBepTouHyto HelipoHHyto ceThb (CNN) mns knaccudukanuum
n3o0pakennii u3 Habopa naHHbIX CIFAR-10. Onummre apXuTeKTypy CE€TH M TPOBEIUTE
oOyuenue. [IpoaHanusupyiite pe3ynpTaTbl, BKIIOYas TOYHOCTh MOJEIM HAa TECTOBOM Habope
JAaHHBIX.
3aganue 2. Vccnenyiite pa3iauyHble METOJbl NpEABApUTEIbHOW 00pabOTKM H300pakeHui
(Hampumep, W3MEHEHHE pa3Mepa, HOpMalM3alus, AayrMeHTalus) M UX BIUSHUE Ha
IIPOU3BOIUTENILHOCTh HelpoHHOMU ceTu. Co3aliTe HEOOIBIIONH MPOEKT, B KOTOPOM BBl CPAaBHUTE
pe3ynbTaThl Kiaccu(uKaluyi N300paxeHui 10 ¥ mociie IPUMEHEHUS ITUX METOIOB.
3ananme 3. Peanusyiite mnpocTyro Mojaenb Ais CerMEHTAUUU H300paKeHWH, Hampumep,
ucnonb3ys U-Net. BriGepute Habop JaHHBIX (Hampumep, HaOOp AaHHBIX JUISI CerMEHTalluu
JIOPOXHBIX 3HAKOB) U 00y4yHTe MOIeNb. OLEHUTE KaYeCTBO CETMEHTALIMH U MPEICTaBbTE PUMEPHI
pE3yJIbTaTOB.

Jdomamnee 3ananue 3.
3aganue 1. Peanusyiite monens ansg kinaccu(uKanuy TEKCTOB, UCHOJb3Ys HEHPOHHYIO CETh
(manmpumep, LSTM mnu GRU) Ha Ha®ope naHHbIX, TakoMm Kak IMDB 1151 aHanu3a TOHaIbHOCTH.
Onumure apXUTEKTypy Balled MOJAeNu, MpoBeauTe oOydyeHHe M OLIEHUTE €€ TOYHOCTh Ha
TECTOBOM Habope.
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3ananmue 2. Mccneayiite METOIbI BEKTOPU3AIIMHU TeKCTa, Takue Kak Bag of Words, TF-IDF u Word
Embeddings (manmpumep, Word2Vec unmu GloVe). Peanusyiite mpoctyio Mozenb, KoTopas
UCTIOJIB3YET OJIMH U3 3TUX METOJIOB ISl KIacCU(UKAIIUN TEKCTOB, M CPABHUTE PE3yJbTAThI.
3aganue 3. Co3pgaiite mpocTyro MoJenb s T'€HEpaluu TEKCTa, WUCIONIb3Yys PEKYpPEHTHbIE
Heliponnsie cetu (RNN). Beibepute HEO0NBINON TEKCTOBBIN KOPITYC (HApUMep, MPOU3BEICHNE
JUTEpaTyphl) U 00yuuTe MOJEIb Ha ero ocHoBe. CreHepupynTe TEKCT U OLIEHUTE €r0 KauecTBO.

Jlomainee 3aganue 4.

3aganue 1. Peanusyiite BapuanumonHyro aBTodHkozaep (VAE) nns reHepanuu 3BYKOBBIX
curHaiioB. BeiOepure HabOp AAHHBIX, HApUMEp, 3BYKH NMPHUPOJAbI WM MY3bIKaJIbHBIE HOTHI.
OOyunute MOJAEIb W CrEHEpUPYUTE HOBbIE 3BYKOBBbIE 00pasipl. OLEHUTE KauecTBO
Cr€HEPUPOBAHHBIX 3BYKOB.

3apnanue 2. M3yuute MeToAbl MpeaBapUTEIbHON 00pabOTKM aynauodailyioB, Takhe Kak
npeoOpazoBanne Dypbe U Menn-yacToTHOE KerncTpanbHoe npeacraienne (MFCC). Peanusyiite
OPOCTYI0 HEWPOHHYIO CeTh M KiacCUpUKAUKU 3BYKOB (HampuMmep, pacrno3HaBaHUE
MY3BIKQJIbHBIX HHCTPYMEHTOB) M MTPOAHATU3UPYITE BIMSHNAE PA3IMUYHBIX METOI0B 00pabOTKH Ha
TOYHOCTb MOJIEJIH.

3ananme 3. Cospaiite Mojaenb pekyppeHTHou HelponHou cetu (RNN) mns renepanuu
MY3BIKQIBHBIX TOclenoBaTenbHocTei. Menmonpsyiite MIDI-¢aiiier B kadecTBe 00ydaromero
Habopa naHHbIX. O0yYNTE MOJIENb  CTEHEPUPYHTE HOBYIO MY3BbIKAIbHYIO KOMITO3UIINIO. OlIeHHUTE
e€ KaueCcTBO ¥ OPUTUHAIBHOCTD.

IIpumepHoe onucaHue U TPeOOBAHNUS K TBOPYECKOMY 3aJaHUI0

IlepBblii BADHAHT CAAYU
O 3aganun:
JlaHHbI BapuaHT IperoiaraeT yyacTie B 00JIbIIOM MEPONIPUATUH, OPTaHU30BAHHOM COBMECTHO
C KypcoM "HCKYCCTBEHHBIN MHTEIJIEKT' B OakanaBpuaTe M KOMaHAOW BOBJeueHUs. Bbl Oynere
coTpyaHu4arh ¢ digital-xymoKHUKaMu U CO371aBaTh MPOEKT IO UX HACTABHUYECTBOM B pamMKax
Data-Art (9T0 HampaBjeHHE B COBPEMEHHOM HCKYCCTBE, B pPaMKaX KOTOPOTO XYAOXKHHUKH
paborarot ¢ big data).
B pamkax 3aganus OyneT HECKOJIbKO OHJIAH MacTep-KJIaccoB, a Takke 1 O4HOEe MepompusTue
(Data-Art Weekend), mo pe3ynbTaraM KOTOPOTo Oy/IET BBICTABJIATH UTOrOBasi OIEHKA, a TAKXKe
OyzaeT BO3MOXKHOCTb ITONACTh Ha BBICTABKY padoT.
OuenuBanue

o Pabora Oyner nmpoucxoauTs B rpymnmnax (3-4 yenoneka)

e Ormenka (10 6ammoB) craBuTcs To pe3ynbraram ydactus B Data-Art Weekend u mpu
YCIIOBUU BBINIOJIHEHUS PAa0OTHI B COOTBETCTBUU C KPUTEPUSMHU JTaHHOTO MEPOIPHUSTHS.
Onenka OyAeT oAMHAKOBasl y BCEX B IPYIIIE.

o To ectp Hy)HO nmpuHATH yyacTue B Data-Art Weekend, coznats npousBeneHue
UCKYCCTBa, U Bbl nosyuurte 10 6anios
e Jlyummue paboTel Oynyt orOupaTthest mo uroram Data-Art Weekend u cMmoryt npuHSTSH
ydacTue B BbICTaBKax
Bropoii BapuaHT caaqu

O 3apanuu
Bama nens - coznate Hekotopoe npousBenenue (MU-)uckycersa (“‘“MMkcnoHar”) ¢ moMouso
HerpocereBblx N -pemennii!
Hrorom Bameit padornl Oyner:

e HHxkcnonar

e Hebomnpmoii oruet o0 cocode co3mannsa MUkcmonara
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OuenuBanmue:
e Pa0ora 3acuMTEIBaeTCS HA MOJIHBIM 0aja BceM, KTo co3aain MKCIIoHaT B COOTBETCTBUU C
TEXHUYECKUM 33aJaHUEM
Texnuueckoe 3agaHue
Tema: Yuuepcurer Oynymero: LY gepes 50 ner
Oos3aTeabHble aTTpudyThl Bcex U kcnonaros:
e Hasanue Mlkcnonara (MOXHO CreHepupoBaTh ¢ nomourso MN)
e llcnonb3oBaHue 2+ HEHPOCETEBBIX PELIEHUH U3 pa3HbIX JTOMEHOB (HampuMep, reHepanui
KapTUHKU U TeHepalus TeKCTa)
e VYKazaHue UCIOJIb3YEMBIX IPU F€HEpPALMK CEPBUCOB/MOEIEH
e Hanuume Bcex dacTedl nNpemnokeHHbIX TUNOB HMIkcnoHata B CHaHHOM 3aJaHun
(HarpuMmep, €CTb U KApTUHKA U TEKCT)
e (CremoBaHNE KPUTEPHSIM TeHEPAIIUU U3 TAOIUIIBI HUXKE
e (CieoBaHUE 3TUYECKOMY KOJIEKCY

IIpuMepHbIe 3a1aHUs 110 TECTAM
Tect 1.

Bonpoc 1.

Kakoe MuHHManpHOE YHMCIO HEHPOHOB C MOPOroBOM (YHKIMEH aKTUBAIMKM AOCTATOYHO ISt
pemenus 3anauu XOR (MOXHO COEUHATD CBSI3SIMH B TIPOU3BOJILHOM TOPSIIKE)?

Otger: 2

Bomnpoc 2.
['efiT B BHIUMCAUTENBHOM Ipade peamusyeT yHkumo f(x, y) = min(x?, Y - X), Ipa 06paTHOM
pacrpoCTpaHEHUH Ha TEHT MpHIUIa NMPOU3BOAHAs g =2, KAaKoe 3HAueHHe IepenacTcs Hpu
00paTHOM PacHpOCTpaHEHUH MO pedpy NepBOro aprymMeHTa, ecinu x=1, y=3?
Ortger: 4
Bomnpoc 3.
['eiir B BeuucnuTenbHOM Tpade peanusyer ¢yukuuio f(x, y) = (x+1)(y+1), npu oOparHOM
pacrpoCTpaHEeHUH Ha TEHT MpHIUIa NMPOU3BOAHAs g =2, KAaKoe 3HAueHHe IMepenacTcs Npu
00paTHOM PACTIPOCTPAHEHUH TI0 PEOPyY MEPBOro aprymMeHTa, eciu x=1, y=3?
Ortser: 8
Bomnpoc 4.
HeiipoceTs coctout U3 5 nUHEHHBIX MOAYJEH Oe3 CMeIleHUs ¢ eqMHUYHBIMU MaTpUIlaMU BECOB
W=I, 3a kaxxapiM 13 koTopbix cienyer ReLU-aktuBanus: y = ReLU(WxReLU(WxReLU(Wxx))).
Yt0 MOXKHO cKa3ath 0 MaTpuie Skoou dy/dx?

@) 9TO JAMaroHajbHas MaTPHIIA

b) aTO MaTpHIIa C HEOTPHULIATEIBHBIMH dJICMEHTAMHU

C) 9TO Bceraa HyJeBas MaTpHIa

d) sT0 KBagpaTHAs MaTpuUIla
Ortser: a,b,d
Bompoc S.
MBI XOTHM HCTIONBE30BaTh MOYIB OaTd-HOpManm3aiuu torch.nn.BatchNorm1d(N) mocne moyis,
B pe3yJbTaTe KOTOPOTro MoJy4eHa Matpua (2x-mepHslil TeH30p) pasmepa 10x20. Yemy paBHo N?
Otser: 20

Tecr 2.

Bomnpoc 1.
BeiOepuTe BepHbBIC yTBEPIKIACHHS:
a) test time augmentation yBenuuuBaet Bpems Kiaccuukanuu (B 3agaue KiaccuuKaImm)
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b) Mixup sBasIETCSA OJHUM U3 BUIOB ayrMEHTAIIHK
C) AyrMmeHTanuu Jydlle He UCIIOJIb30BaTh ¢ TeXHUKOH DropOut
Ortsert: 3, b
Bonpoc 2.
BriOepute BepHbIE YTBEPKICHUSA:
a) SnapShot-ancambiu TpeOYIOT HEPHOAMYECKOTO COXPAHEHHsS IapaMETPOB CETH NPHU
00y4YeHUHn
b) 3naueHue Ha paszHbIX HelipoHax oaHOTO cios FFN H0/mKHBI KOppeTrupoBaTh
C) Monyne nynuHra He UMeeT 00yJ4aeMbIX apaMeTpOB
Ortger: 3, C
Bomnpoc 3.
Kakast yacTh cBEPTOUHOI ceTH 0OBIYHO camasi MeJJIeHHas?
a) CBEPTKH
b) BN-monynu
¢) ReLU-monmymu
d) Onrtumwuzarop
Otgert: a
Bomnpoc 4.
B tpancdeprnom o0ydyeHum. .
a) wucnoab3yercs Tpanchopmep
b) wucmomb3yercs y:xe 00y4eHHas ceTbh
C) 00s3aTeIbHO MIPOU3BOAMTCS 3aMOPO3Ka CIIOEB
d) wucnonb3yercs «y3Koe ropio»
Ortger: b
Bompoc 5.
Ecnu onHOMEpHYIO CBEPTKY C SIIPOM JUIMHBI 3 IPUMEHUTH K BEKTOPY AJMuHbI 10 0e3 majguHra, To
HOJYYUTCH. ..
a) matpuma 10x10
b) marpuima 8x8
C) BekTOp ATUHBI 10
d) BekTOp ATUHBI 8
e) ckamsp
Ortser: d

Tect 3.

Bonpoc 1.
Kaxoit Mmoysib OTBeUaeT 3a yCTpaHEHHE TYOJIMKATOB PETUOHOB-OTBETOB B JICTEKTOPE OOHEKTOB?
a) SS
b) RPN
c) NMS
d) SPP
Otger: C
Bomnpoc 2.
Perpeccuto xakoit pa3MepHOCTH (pa3MEpHOCTh OTBETA) MCIONB3YIOT JJIsl YTOUYHEHHS TTOJI0KEHUS
U pa3zMepa IpsIMOYTOJILHOTO peruoHa’?
Otger: 4
Bomnpoc 3.
Kakue U3 yka3aHHbBIX ceTell peanu3ylT IBYXCTaIUNHBINA MOAX0/I K JETEKTHPOBAHUIO OOBEKTOB?
a) R-CNN
b) Faster-RCNN
c) YOLO
d) SSD

ONEeKTPOHHBIA JOKYMEHT



e) CornerNet
f) FCOS
Ortsert: 3, b
Bomnpoc 4.
Yem xapakrepHa omuoOka focal-10ss?
a) MeHblIe mTpadyeT 3a NPaBUIbHBIC YBEPECHHBIC OTBETHI
b) pekomeHayIOT UCIIOIBL30BATH B 33/]a4ax ¢ AUCOATAHCOM
C) BCTpOGHA aBTOMATUYECKas peryssipu3alius
d) rapanTupyet 6osiee OGbICTPOE 0OyUEHHE
Ortger: &, b
Bomnpoc 5.
Kakue 13 yka3aHHbIX ceTell peanu3yloT 0e3bAKOPHBIN OIX0/] K I€TEKTUPOBAHUIO 00BEKTOB?
a) R-CNN
b) Faster-RCNN
c) SSD
d) FCOS

Ortser: d
Tecrt 4.

Bomnpoc 1.
Ckonpko reiitoB B 010ke LSTM?
a) 0
b) 1
c) 2
d) 3
Ortger: d
Bomnpoc 2.
Ckonpko mapaMeTpoB y o0bekTa kiacca nn.LSTM?
a) 1 marpuna
b) 2 matpuiipt
C) 2 marpwuibl ¥ 2 BEKTOpa
d) 4 matpuibl u 2 BeKTOpa
e) 4 marpuibl U 4 BEKTOpa
Otger: C
Bomnpoc 3.
B uém 3akmouaercs npumenenue teacher forcing npu o6yuenuun?
a) wucnoabp3oBaHue peephole connectons
b) B Momens mogarOTCs MpeAbIAYIIE HCTHHHBIC TOKSHBI, @ HE CTCHEPUPOBAHHBIC MOJICIIBIO
C) HUCTHUHHBIC TOKEHBI HCIIOIB3YIOTCS TOJNBKO JUIsl BBIYUCIICHHS OITHOKH
d) HCTHHHBIC TOKCHBI MOTYT HE UCIIOJIB30BATHCS MIPU 00yICHHH
Ortger: b
Bonpoc 4.
B Dxo-cetsix (Echo State Networks). ..
a) He yyarcs mapaMeTphbl, KOTOPbIE COOTBETCTBYIOT PEKYPPEHTHBIM CBSI3SIM CETH
b) wucmonp3yeTcs «y3Koe ropio»
C) UCIOJB3YETCS «IIPOKUIBIBAHUE CBS3ECI»
d) nemaercs oOpe3Kka rpaIueHTOB
Ortser: a
Bomnpoc 5.
B kakux BEKTOPHBIX MPECTABICHUSAX MPEICTABIECHUE CI0Ba (TOKEHA) HE 3aBUCUT OT TOTO, KaKHe
CJIOBA €r0 OKPYXKAIOT (HAIpUMeEp, €M MBI JIOMTUIIIEM TEKCT, TO TIPE/ICTABICHUE HE U3MEHHTCS)?
a) word2vec
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b) fasttext
c) Glove
d) BERT
Ortser: 3, b, C

IIpumepHBbIi epeYeHb BONPOCOB K 3a4eTy
Bonpoc 1.
Kakyto ¢pyHKIIMIO akTUBALIMK UCTIONB3YIOT B ocaeaneM ciioe HC mipu pemeHnu 3aaun OuHapHO
KJaccuukanum’?
a) curmomaa
b) TtoxmecTBenHas
c) ReLU
d) softmax
e) ELU
f) swish
Bomnpoc 2.
Uro MoxHO peann3oBath B Buje Helipona HC?
a) JMHEHHas perpeccus
b) nuHelinbIi KIaccupuKaTop
C) JIOTUCTHYECKAs PErpecCHst
d) pemaroriee gepeBo rayOuHsI 1
Bomnpoc 3.
Kakyro pyHKIHIO aKTHBAIMK UCIIOJIB3YIOT B MOCIIEAHEM ciioe B (00IIeil) 3a1aue perpeccun?
a) curmouaa
b) ToxnecrBeHHas
c) ReLU
d) softmax
e) ELU
f) swish
Bonpoc 4.
['e B KoJie MEHSIFOTCS TTapaMeTpbl HeHpoceTH?
a) optimizer.zero_grad()
b) output = model(input)
c) loss =loss_fn(output, target)
d) loss.backward()
e) optimizer.step()
Bomnpoc 5.
Kakue crnou nmo-pasHomy paboraroT B pexxumax train() u eval()?
a) Dropout
b) BatchNorm
c) ReLU
d) Linear
e) convad
f) Her BepHOTO OTBETA
Bomnpoc 6.
Kakas cetb cuntaercs nepBoit cBEPTOUHOI?
a) LeNet-5
b) AlexNet
c) VGG
d) GoogLeNet
e) ResNet
f) Her BepHOTO OTBETA
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Bomnpoc 7.
CTpOUKH KOJIa HUXKE ABJISIFOTCS IPU3HAKOM. ..
from torchvision import models
resnet18 = models.resnet18(pretrained=True)
a) OOydYeHHs C yIuTeseM
b) oOyuenus 6e3 yuurens
C) TtpaHchepHOro 0OydeHHUsS
d) oOydenus ¢ Mackamu
e) camMooOyueHus
Bomnpoc 8.
Texuuxka Early Stopping npumensiercs npwu. ..
a) mpu oO0ydeHHH OyCTHHTa
b) npu oOydeHuu HelpoceTei
C) mnpu paboTe CerMEHTATOPOB
d) mpu OTCYTCTBHH CTOI-TOKEHOB
Bomnpoc 9.
B kakoii siuelike MeHbIlIe TeUTOB?
a) LSTM
b) LSTM with peephole connections
c¢) GRU
Bomnpoc 10.
s gero HyxHa nporeaypa NMS (Non Maximum Suppression)?
a) IS COKpAIICHHUS YUCIIa PETHOHOB
b) s yMeHbIIEHUS YKCIa KIaCCOB B OTBETE JIJISl YMEHBIIICHHSI YKCIIa TApaMETPOB CETH
C) IS yMEHbBIICHHUS YBEPEHHOCTH B PErHOHAX -OTBETAX
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