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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
3a7a4 C 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
IK3amen 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

ONEeKTPOHHBIA JOKYMEHT




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):
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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)
OCYIIECTBIISICTCS B BUJIE TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH M MPOMEKYTOYHOM aTTECTAIIUH.

[IpomexyTouHasi aTTecTallUsl 10 JUCHUIUIMHE (MOIYJIO) OCYIIECTBISIETCS B Qopme
IK3AMeEna.

Jnsi ouleHMBAHUS TEKYIIETO KOHTPOJS YCIEBAEMOCTH M IMPOMEXKYTOYHOM aTTeCcTaluu
UCIIONIB3YETCS JIecATUOAIIbHAS IIKaJla OLIEHWBAHUSA, KOTOpash COOTHOCUTCS C TPaJWLMOHHON
MATUOAIIIPHON MIKAJIOHN CIEAYIOUUM 00pa3oM:

JecaTubannbuas IlaTubannbHas Oo0mas xapakTepHCTHKA pe3yJabTaTa 00y4eHus 1o
OlleHKA OlleHKA AUCHUILUINHE (MOIYJIIO0)
10 OtnnuHO ChymaTens HOJTHOCTBIO BJafeeT 3HAHUSMHU, M3JI0KCHHBIMU B
9 OTIINIHO paboueii mporpamme, W TIYOOKO OCMBICISET IUCIUILTAHY
) OTIHYHO (Momy1ns). OH caMOCTOSATENLHO U JIOTUYECKH TTOCIIEIOBATEIBHO

OTBEYAaeT Ha BCE BOIPOCHI, aKLCHTHPYsI BHUMaHUE Ha HanOoJiee
BaKHOM. Ymeer aHaJIM3UPOBATH, CpaBHHUBATH,
KIaccu(UIMPOBaTh,  0000IIaTh,  KOHKPETHU3UPOBATH U
CHCTEMATH3UPOBaTh  M3YYEHHBIH  MaTepual,  BBIICISS
KIIFOYEBbIC MOMCHTBI u YCTaHaBJIMBas IIPUYIUHHO-
ClieICTBeHHbIE CBs3H. YeTKOo (HOpMyIUpYeT OTBETHI, YBEPEHHO
HHTEPIPETUPYET  pPE3yJNbTaTbl  AHAIM30B U JPYIUX
MCCJIC/IOBAHUM, a TAKOKe pellaeT CIoKHbIe 3anaun. CirynaTeib
XOPOIIO 3HAKOM C METOJaMH HCCICI0BaHHs, HEOOXOAUMBIMH
JJIsA HpaKTH‘IeCKOﬁ ACATCIIBHOCTH, W YMCET CBA3bIBATH
TEOPETUUECKUE  aCMeKThl  JUCHHUIUIMHBL  (MOIyIsi) ¢
HPAKTHYESCKUMH 33/1a4aMHu.

Xoporio Crnymarens o0JiajaeT 3HAHUAMU MPEAMETa OYTH B MOJTHOM

6 Xopomio o0beMe pabouell TporpaMMbl M CaAMOCTOSITENILHO, JIOTHUECKH
MOCIIEZIOBATENIEHO H BCECTOPOHHE OTBEYAET HA BCE BOIPOCHI,
aKIIEHTUPYS BHUMaHKUE Ha HarOoJiee 3HaYMMbIX MOMeHTaX. OH
yMeeT aHaIM3WpOBaTh, CpPaBHUBATh, KIACCUDUIIUPOBATH,
0000maTh, KOHKPETH3UPOBATh W  CHCTEMATHU3UPOBATH
M3YYEHHBIM MaTepHall, BBIJACIHSAS €ro KIIOYEBBbIC aCIeKThl U
yCTaHaBIIUBAas MIPUYUHHO-CJIC/ICTBCHHBIC CBSI3U.
®dopMyIUpyeT CBOM OTBEThI, YBEPEHHO HHTEPIPETHPYET
pe3ynbTaThl aHAIM30B W JAPYTUX HCCIIEIOBAHHUN, a TaKXKe

pemacT CJIOKHBIC CUTYAIUOHHBIC 3a1a1HU. CJ'IYIJ_IaTGJ'II) XOpo1uIo
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JdecaTudannbuas IlaTudannbHas Oo0mas xapakTepuCTHKA pPe3yJabTaTa 00y4eHus 1o
OLICHKA OLICHKA JUCHMIIMHE (MOXYJIIO)

3HAKOM C MCTOJaMH HCCJIICOOBAaHMUA, HeO6XOI[I/IMI)IMI/I JUUISL
Hp&KTH‘ICCKOfI JCATCIbHOCTH, )51 yYMEET CBA3bIBATh
TCOPETUYCCKUEC AaCICKThI IpeAMETa C IMPAKTUICCKUMHU

3aJa4aMHu.
5 YnoenerBoputensHo| CiymaTens obiagaeT 6a30BBIMU 3HAHUSMH IO JTHUCITUTUINHE
4 YV 10B/IETBOPHTEIbHO | (MOIYJIIO), HO HCTIBITHIBAET TPYIHOCTH TIPH CAMOCTOSTENBHBIX

OTBC€Tax MW HUCHOJIb3YET HCTOYHBLIC Q)OpMyj'II/IpOBKI/I. B xone
OTBCTOB OH AOITYCKacT OHII/I6KI/I, KacCaromuecs CyTH BOIIPOCOB.
CJ'IyIHaTeJ'II) crocooeH peuiaTth TOJIBKO CaMBIC IMTPOCTHIC 3aa4YN
n BJIagCCT JMIOb MHHHMAJIbHBIM Ha60pOM MCTOJ0B

UCCIICIOBAHUS.
3 He cnan Caymatens He oBiazen 00s3aTeIbHBIM MUHUMYMOM 3HAHHUN
He cnan M0 MPEIMETY U HE MOXET OTBETHTh Ha BOIIPOCHI, JaXKe €ClIU

He cnan npenoaaBaTeiib 3a1acT JOITIOJTHHUTCIBbHBIC HaBOIAIIUC

BOTIPOCHI.

Hucnunnuna (moaynb) «Deep Learning (I'my6okoe oOyueHune)» olleHUBaeTCs CIeAyIOUIM
o0OpazoM:

AKTHBHOCTH | Bec ‘KOJ‘[I/I‘ICCTBO‘ Onucanue
Hakonumenvnasa ouenka

Homamrawe 3amanms | 60% 14 Habop 3ama4 o TeMaM HeAeH

TBopueckoe 3a1anue 1 3azanue, HallpaBiICHHOE HA UCIOJIb30BAHUE
cymiectByrommx M -peuennii

TecTsr 4 [Mucermennas pabota ¢ HaOOPOM 3a51a4, KOTOPbIE HYXKHO
PEIIUTh 3a OTPAaHUYCHHOE BPEMS

Hpome.ucymouuaﬂ ammecmauus

Ox3ameH 40% 1 [MuceMeHHast WM ycTHast paboTa HaJl 3a/1aHUEM,
HaIpaBJICHHBIM Ha TIPOBEPKY MOIYYSHHBIX 3HAHUH U
HAaBBIKOB I10 JTUCIHUILTHHE (MOYJIIIO)

@opmyJia pacuyéTra MTOroBOii OUEHKH Mo aucuHuIuimHe (Momy.o) «Deep Learning
(I'nybooxoe odoyuenue)»: «0,6 X HakonurenpHas orenka (0,7 X cpeaHee 3a JJOMAIIHAC 3aJaHUS +
0,15 x TBopueckoe 3amanue + 0,15 % cpennee 3a Tectsl) + 0,4 X sK3aMeH.

Eciu cTyaeHT He BBINOJIHSIET YCJIOBHE /sl NMOJYy4YeHHS] OLEHKH M0 HAKONMUTEJIbHOMH
cucTemMe, eMy He00XOAMMO c1aTh IK3aMeH. B n1aHHOM ciiyuyae dopmysia pacuéra HTOroBoii
oneHkH mno aucuumuimHe (moayaw) «Deep Learning (I'tyGokxoe o0yuenme)»: «0,6 %
HakonuTenbHas oueHka (0,7 X cpenHee 3a nomamnue 3aganus + 0,15 X TBopueckoe 3aianue +
0,15 x cpennee 3a tectsl) + 0,4 X 3K3aMeH».

B cayuae, ecam cpeanuii 6aas1 cTyaeHTa cocranisieT 4 u 0osiee 60aJ110B, HO OH X04YeT
YJAYYIIUTh OLEHKY, WTOroBasi OLEHKA MO0 JAUCHUIIMHE (MOIYJI0) BBICTABJSIETCS IO
dopmyae: «0,7 x nHakomutenbHas onenka (0,7 X cpemHee 3a gomamrHue 3amgaHus + 0,15 x
TBOpueckoe 3aaanue + 0,15 % cpennee 3a Tectsl) + 0,3 X sx3aMeH».
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Texkyuuii KOHTPOJIb YCIIEBAEMOCTH 00y4al0IIMXCH M0 IUCHUIIMHE (MOLYJII0)
IIpumepHbIe JoOMalLIHUE 3aJaHUS

Jdomamnee 3aganue 1.
3aganue 1. Onuimnre OCHOBHbIE KOMIIOHEHTBHI HEHPOHHOM CETH (BXOJIHOM CIIOM, CKpPBITHIE CIIOH,
BBIXOJTHOH cJ10¥) 1 X pyHKIMH. [IprBeIuTe MpUMeEpH! pa3IuyHbIX apXUTEKTYp HEHPOHHBIX CeTeH
U 00Cy/InTe, B KAKHX CITy4astX OHU MOT'YT OBITh IPUMEHEHBI.
3aganue 2. Ucnons3ys 6ubnuoreky TensorFlow wmm PyTorch, co3naiite mpocTyro HElpoHHYIO
ceTh Uil kKiaccuduranuu Habopa naHHbiX (Hampumep, MNIST wmm Iris). Onummre miary,
KOTOpPBIE BbI PEANPUHSIIN, U PE3YIbTaThl, KOTOPbIE BbI TOJIYUMIIH.
3ananue 3. [IpoBeaure 00yueHne HEMPOHHOM CETH HAa HEOOJBIIIOM HAOOPE JaHHBIX (HampUMep,
Ha0Op JaHHBIX O IBETaX) U nporectupyite e€ a¢dextuBHOCTD. [Ipoananuzupyiite pe3yabTaThl,
BKJTI0Yasi TOUHOCTh U BO3MOXKHBIE OIINOKH.

Jdomamuee 3aganue 2.

3aganue 1. Peanusyiite mpoctyio cBepTouHyro HeliponHyro ceTh (CNN) g knaccudukanuu
nzoOpaxennit 3 Habopa nanHeix CIFAR-10. Onumure apXuUTEKTypy CETH M TMPOBEAUTE
oOyuenue. [Ipoananusupyiite pe3ynbpTarbl, BKIHOYas TOUYHOCTh MOJEIM HAa TECTOBOM Habope
JTAaHHBIX.
3aganme 2. Vccnenyiite pa3iu4HbIE METOIBI IPEIBAPUTEIBHON 00pabOTKH H300pakeHUi
(Hampumep, M3MEHEHHE pa3Mepa, HOpMalM3alus, AayrMeHTalus) M UX BIUSHUE Ha
IPOM3BOIUTENFHOCTh HEHpOHHOM ceTn. Co3aaiiTe HEOONBIION MPOEKT, B KOTOPOM BBl CPAaBHHUTE
pe3yibTaThl Kiaccu(uKaluu U300paxkeHuH 10 U IOCiIe IPUMEHEHUs ATUX METO/IOB.
3ananme 3. Peanusyiite mnpocTyro Mojaenb Ais CerMEHTAaUUM H300paKeHWH, Hampumep,
ucnonb3ys U-Net. BriGepute Habop JaHHBIX (Hampumep, HaOOp AaHHBIX JUIsI CerMEHTaluu
JIOPOXKHBIX 3HAKOB) U 00yunTe MoieNb. OLEHUTE KaYeCTBO CETMEHTALIMHU U IIPEACTABbTE IPUMEPHI
pE3yJIBTaTOB.

Jomamnee 3axanue 3.
3aganue 1. Peanusyiite monens Ay kinaccu(UKalUu TEKCTOB, MCHOJb3Ys HEHPOHHYIO CETh
(manmpumep, LSTM unu GRU) Ha Ha®ope naHHbIX, TakoMm Kak IMDB 1151 aHanu3a TOHanbHOCTH.
Onumure apXUTEKTypy Ballleldl MOJENH, MPOBEIUTe OOydYeHHWE U OLEHUTE €€ TOYHOCTh Ha
TECTOBOM Habope.
3ananme 2. Vccnenyiite MeTo bl BEKTOpHU3alMU TeKCTa, Takue kak Bag of Words, TF-IDF u Word
Embeddings (manpumep, Word2Vec wmnu GloVe). Peanusyiite mpoctyio Mozenb, KoTopas
UCTIONIB3YeT O/IMH U3 3TUX METOJIOB IS KJIacCU(UKAIIMN TEKCTOB, M CPABHUTE PE3yJIbTAThI.
3aganue 3. Co3pgaiite mpocTyio MoJenb s T'€HEepaluu TEeKCTa, UCIOJIb3ys PEKyppPEHTHbIE
Heripornsie ceTu (RNN). Boioepute He00bI10# TEKCTOBBIM KOpIyC (HampuMep, IpOUu3BeIeHUE
JUTEpaTyphl) U 00yUUTE MOJEIb Ha €ro ocHOBe. CreHepupynTe TEKCT M OLIEHUTE €ro0 KauecTBo.

Jdomamnee 3ananue 4.

3aganue 1. Peamusyiite Bapuanuonnyio aBTodHkoaep (VAE) nns rTeHepamuu 3BYKOBBIX
curHaioB. Breibepute HaboOp NaHHBIX, HANPUMEP, 3BYKU MPUPOJBLI WIH MY3bIKaJbHbIE HOTBHI.
OOyunte MOAENb W CreHEpUPYHTE HOBBIE 3BYKOBBIE 00pa3ipl. OIlEHWTE KadecTBO
Cr€HEpPUPOBAHHBIX 3BYKOB.

3aganue 2. l3yuunte MeTonpl mnpeaBapuUTenbHOW 00paboTkM ayauogaiioB, TakWe Kak
npeoOpazoBanne Oypbe U MelI-4yacToTHOE KernctpanbHoe npenactaBienue (MFCC). Peanusyiite
NPOCTYI0 HEWPOHHYIO CeTh i Kiaccu(UKAlMU 3BYKOB (HampuMmep, paclo3HaBaHUE
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MY3bIKaJIbHBIX HHCTPYMEHTOB) U IPOAHATU3UPYHTE BIMSIHNE PA3IMUHBIX METOJOB 00pabOTKH Ha
TOYHOCTBb MOJCJIN.

3aganue 3. Cozpaiite Monenb pekyppeHTHoW HelpoHHod cetn (RNN) nmns renepanuu
MY3BIKQIBHBIX TOcNenoBaTenbHocTei. Menonbsyiite MIDI-¢aiiiel B kauecTBe 00y4aromero
Habopa ganHbIX. OOyunTE MO/IEIH M CTEHEPUPYHTE HOBYIO MY3BIKAJIbHYIO KOMIO3HINIO. OLIeHUTE
€€ KaueCTBO U OPUTUHAIBHOCTD.

IIpumepHoe onucanue U TPeOOBAHUS K TBOPYECKOMY 3aaHUI0

IlepBblii BADHAHT CAAYU
O 3aganun:
JlaHHbI BapuaHT IIperoiaraeT ydyacTie B 00JbLIIOM MEPONIPUSATUH, OPTaHU30BAHHOM COBMECTHO
C KypcoM "MCKYCCTBEHHBIH MHTEIJIEKT" B OakajaBpuaTe W KOMaH/IOW BOBJIeUeHHUs. Brr Oynere
corpynauvath ¢ digital-xymo)KHUKaMH U CO37aBaTh MPOEKT MOJI MX HACTABHUYECTBOM B paMKax
Data-Art (970 HampaBjeHHE B COBPEMEHHOM HCKYCCTBE, B pPaMKaX KOTOPOTO XYAOXKHHUKU
paboraror ¢ big data).
B pamkax 3amanus OyneT HECKOJIbKO OHJIAMH MacTep-KJIaccoB, a Takke 1 O4HOe Mepomnpusarue
(Data-Art Weekend), mo pe3ynbTataM KOTOPOIo OyAeT BBICTABJIATH UTOrOBas OLCHKA, a TAKKE
OyIeT BO3MOXHOCTh MOMACTh Ha BBICTABKY PadoT.
OuenuBanue

o Pabota Oynet mporcxoauts B rpymmnax (3-4 yenoBeka)

e Ormenka (10 6amtoB) craButcs 1o pesyibraram ydactusi B Data-Art Weekend u mpu
YCIIOBUU BBINIOJIHEHUS PA0OTHl B COOTBETCTBUM C KPUTEPUSMHU JAHHOTO MEPOIPUSTHUS.
Onenka OyzeT 0AMHAKOBasl y BCEX B IPYIIIIE.

o To ectb Hyx)HO TpuHATH y4yactue B Data-Art Weekend, co3nate mpousBeneHue
UCKYCCTBa, U Bbl nosyuure 10 6anios
e Jlyumme pabotsl OynyT otObupaThcs mo uroram Data-Art Weekend u cmoryt nmpuHATH
ydacTue B BbICTaBKax
Bropoii BapuaHT ciavu

O 3apanuu
Bama nens - coznate Hekoropoe npousBenenue (MU-)uckycersa (““MHkcnoHar”) ¢ moMoIiso
HelpoceteBbix M -pemennii!
Hrorom Bameii padornl Oyner:

e UHxkcnonar

e Hebounbmioit otuer o cnocobe co3zaanus MMkcnonara
OuenuBanmue:

e Palota 3acunThiBaeTcs Ha MOJIHBIN Oam BceM, KTo co3nan MMkcnoHat B COOTBETCTBUU C
TEXHUUYECKUM 3aJaHUEM

TexHuyeckoe 3a1aHue

Tema: YHausepcuret Oynymero: LIV uepes 50 net

Oos3aTeabHble aTTpudyThI Bcex U kcnonaros:

e Haspanue Mlkcnonara (MOXHO creHepupoBaTh ¢ nomouiso MN)

e lcnonb3oBaHue 2+ HEHPOCETEBBIX PEHICHUI U3 pa3HbIX TOMEHOB (HampuMep, reHepanui
KapTUHKHU ¥ TeHEepalns TEKCTA)

e VYKazaHue UCIOJIb3YEMBIX MPU IeHEepaIy CepBUCOB/MOIEEH

e Hamnume Bcex wyacteil npemtoxeHHbIXx TUNOB WMHMkcnoHara B CHaHHOM 3alaHUU
(Hampumep, €CTh U KapTUHKA U TEKCT)

e (CrnenoBaHMe KPUTEPHUSIM I'€HEPALUHU U3 TaOIUIIbI HUKE

e (CenoBaHME 3TUYECKOMY KOJIEKCY

IIpuMepHbIe 3a1aHUSA 110 TECTAM
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Tect 1.

Bonpoc 1.

Kakoe MHHHMaNbHOE YMCIO HEHPOHOB C MOPOroBOM (YHKIMEH aKTUBALMU JOCTATOYHO JIJIS
pemenus 3agaun XOR (MOXHO COEAMHSATH CBS3SMU B POU3BOJILHOM MOPSIJIKE)?

Otser: 2

Bomnpoc 2.
['efiT B BHIUMCAUTENBHOM Ipade peamusyer yHkumo f(x, y) = min(x?, Y - X), Ipa 06paTHOM
pacrpoCTpaHEeHHH Ha TEHT MpHIUIA MPOU3BOAHAS g =2, KAaKOe 3HAYCHHE IepenacTcs Npu
00paTHOM PacIpOCTPAHEHHUH TI0 pedpy MEePBOro aprymeHTa, eciuu x=1, y=3?
Otger: 4
Bomnpoc 3.
['eiit B BhuMcauTeNbHOM Tpade peamusyer dyHkumioo f(x, y) = (x+1)(y+1), nmpu obpatHom
pacmpoCcTpaHEHUH Ha TEUT MpUIIa TPOU3BOAHAS g =2, KAKOE 3HAYCHHUE IMepelacTcs MpHu
00paTHOM PACIIPOCTPAHEHHUH 110 PEOPy MEepBOro aprymenTa, eciau X=1, y=3?
Ortger: 8
Bomnpoc 4.
HeiipoceTs cocTouT U3 5 TMHEMHBIX MOJyJiel 0€3 CMEIEeHUs ¢ €IMHUYHBIMU MaTpULIaMH BECOB
W=I, 3a kaxapm u3 kotopbix cneayet ReLU-aktuBanus: y = ReLU(WxReLU(WxReLU(W xx))).
Yro MOXHO cka3zaTh 0 MaTpuiie Skoou dy/dx?

@) 3TO IUaroHabHas MaTpPHIA

b) sT0 MaTpHIa ¢ HEOTPHUIIATEIHHBIME SJIEMEHTAMU

C) 3TO Bceraa HyJIeBas MaTpHIa

d) sTo kBagpaTHas MaTpHUIA
Ortser: a,b,d
Bompoc S.
MBI XOTHM HCTIONB30BaTh MOAYJb OaTu-HOpManu3aiuu torch.nn.BatchNorm1d(N) mocie moyns,
B pe3yJIbTaTe KOTOPOTO MoJIyyeHa MaTpuiia (2x-mepHbiid TeH30p) pazmepa 10x20. Uemy paBuno N?
Otger: 20

Tecr 2.

Bonpoc 1.
BriOepure BepHBIC yTBEPKICHUS:
a) test time augmentation yBenuuuBaeT BpeMs kinaccudukanuu (B 3a1a4e KIacCUPUKAIIN )
b) Mixup sBasieTCs OJJHUM U3 BUIOB ayrMEHTAIUN
C) AyrMeHTaluu Jiy4lle He HCIONIb30BaTh ¢ TeXHHKoi DropOut
Ortset: 3, b
Bonpoc 2.
BriOepure BepHBIC yTBEPKICHUS:
a) SnapShot-ancam0a1 TpeOyHOT NEPHOTUYECKOTO COXPAHEHHs MApaMeTpOB CETH IPH
0o0y4yeHuun
b) 3HaueHue Ha pa3HBIX HelipoHax oaHOTO ciosi FFN momkHbI KoppearpoBaTh
C) Moaynb nmyauHra He UMeeT 00y4aeMbIX TTapaMeTpOB
OTBeT: 3, C
Bomnpoc 3.
Kakas yacTh cBEPTOUHOI ceTH 0OBIYHO camasi MeJyIeHHas ?
a) CBEPTKH
b) BN-momynu
¢) ReLU-monymu
d) OnTtumwuzarop
Otger: a
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Bomnpoc 4.
B tpancdepnom oOyueHuH. .
a) wucnob3yercs TpaHchopmep
b) wucnonb3yercs yxe oOyueHHas CETh
C) 00s3aTeIbHO MPOU3BOAMTCS 3aMOPO3Ka CIIOEB
d) wucnonb3yercs «y3Koe ropio»
Otger: b
Bompoc S.
Eciu onHOMEpHYIO CBEPTKY C SIIPOM JUTMHBI 3 IPUMEHHUTH K BeKTOpY JiuHbI 10 0e3 maauHra, To
HOJTYYHTCA. . .
a) marpuna 10x10
b) marpuna 8x8
C) BekTOp AIUHBI 10
d) BekTOp MIKHBI 8
e) ckamsp
Ortger: d

Tect 3.

Bonpoc 1.
Kakoii Moaynb oTBe4aeT 3a ycTpaHeHHE AyOJIMKATOB PETMOHOB-OTBETOB B IETEKTOPE 00BEKTOB?
a) SS
b) RPN
c) NMS
d) SPP
OtgerT: C
Bomnpoc 2.
Perpeccuto xakoii pa3MepHOCTH (pa3MEPHOCTh OTBETA) UCIIONB3YIOT JIJIi YTOUHEHHS TTOJIOKEHUS
U pa3Mepa IpsMOYTOJbHOIO peruoHa?
Ortger: 4
Bomnpoc 3.
Kakue 13 yka3aHHbBIX ceTell peanu3yloT IBYXCTaJUuNHbINA MOIX0/ K IE€TEKTUPOBAHHUIO OOBEKTOB?
a) R-CNN
b) Faster-RCNN
c) YOLO
d) SSD
e) CornerNet
f) FCOS
Ortsert: a, b
Bomnpoc 4.
Yem xapakTepHa omrbka focal-10ss?
a) MeHblIe mTpadyeT 3a MPaBUIbHBIC YBEPECHHBIC OTBETHI
b) pekoMeHyIOT HCTIONIB30BATh B 33[a4ax ¢ TUCOATaHCOM
C) BCTpOEHA aBTOMATUYECKas perysisipru3alius
d) rapanTupyet 6osee ObicTpoe 00ydYeHue
Ortger: &, b
Bompoc S.
Kakue 13 yka3aHHbIX ceTell peann3yioT 0e3bIKOPHBIN MOIX0/] K I€TEKTUPOBAHUIO 0OBEKTOB?
a) R-CNN
b) Faster-RCNN
c) SSD
d) FCOS
Ortger: d
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Tect 4.

Bonpoc 1.
Ckonpko reiitoB B 61oke LSTM?
a 0
b) 1
c) 2
d) 3
Ortger: d
Bomnpoc 2.
CkoJbKO TIapaMeTpoB y 00bekTa kiacca nn.LSTM?
a) 1 marpuna
b) 2 marpurs
C) 2 marpuibl 1 2 BEKTOpa
d) 4 marpuusl u 2 BekTopa
e) 4 marpuisl 1 4 BeKTOpa
OtgerT: C
Bomnpoc 3.
B uéwm 3akimouaercs npumenenue teacher forcing nmpu odydenun?
a) wucnosb3oBanue peephole connectons
b) B Momens mogarOTCS MPEABIAYIINE HCTUHHBIC TOKEHBI, @ HE CTEHEPUPOBAHHBIC MOJICIBIO
C) HUCTHUHHBIC TOKEHBI HCIIOJIb3YIOTCS TOJBKO IS BBIYUCIICHHS OMTHOKH
d) WCTHHHBIC TOKCHBI MOTYT HE MCITOJIB30BaThCS IPU O0YUCHUN
Ortser: b
Bomnpoc 4.
B Dxo-cersax (Echo State Networks). ..
a) He yJarcs mapameTphbl, KOTOPbIe COOTBETCTBYIOT PEKYPPEHTHBIM CBS3SIM CETH
b) wucmosb3yeTcs «y3Koe ropyio»
C) HCIOJB3YETCs «IIPOKUIBIBAHUE CBSA3CH)»
d) nmemaercs o6pe3ka rpaIHeHTOB
Orger: a
Bomnpoc S.
B xakux BEKTOPHBIX MPECTABICHUAX MPEACTABICHHE CIIOBA (TOKEHA) HE 3aBHCHUT OT TOTO, KaKHe
CJIOBa €T0 OKPYKAIOT (HAIIPUMEp, €CITU MBI JOMUIIEM TEKCT, TO IPEICTaBICHHE HE U3MEHUTCS)?
a) word2vec
b) fasttext
c) Glove
d) BERT
Ortser: 3, b, C

IIpuMepHBbIi NepedYeHb BONPOCOB K IK3aMeHy

Bomnpoc 1.
Kakyro (pyHKIIMIO aKTHBaLlMU UCTIONB3YIOT B rocieaneM cioe HC mpu perenun 3a1a4u OnHapHOM
KJ1accupukanun?

a) curmouaa

b) ToxnmectBenHas

c) ReLU

d) softmax

e) ELU

f) swish
Bonpoc 2.
Uto MOkHO peann3oBath B Buje Heiipona HC?

a) JMHEHHas perpeccus

ONEeKTPOHHBIA JOKYMEHT



b) aunelinbIil KIaccupuKaTOp
C) JIOTUCTHYECKasi pErpecCHs
d) pemaroriee gepeBo rayOuHbI 1
Bomnpoc 3.
Kakyro ¢pyHKIIHIO akTHBAIIMK UCTIONB3YIOT B ITOCIIEIHEM clioe B (001Ieit) 3a1aue perpeccuu?
a) curmMomaa
b) ToxmecTBeHHas
c) ReLU
d) softmax
e) ELU
f) swish
Bomnpoc 4.
I'ne B koJie MEHSIOTCS TTapaMeTpbl HepoceTn?
a) optimizer.zero_grad()
b) output = model(input)
c) loss =loss_fn(output, target)
d) loss.backward()
e) optimizer.step()
Bompoc 5.
Kakue cion mo-pasHomy paboraioT B pexkumax train() u eval()?
a) Dropout
b) BatchNorm
c) ReLU
d) Linear
e) convad
f) Her BepHOrO OTBETA
Bomnpoc 6.
Kaxas ceTb cumraercst nepBoil CBEPTOUHOI?
a) LeNet-5
b) AlexNet
c) VGG
d) GoogLeNet
e) ResNet
f) Her BepHOTrO OTBETa
Bomnpoc 7.
CTpOyKH KOJ[a HUKE SBISIFOTCS IPU3HAKOM. ..
from torchvision import models
resnet18 = models.resnet18(pretrained=True)
a) OOy4YeHHS C yUUTelIeM
b) oOyuenwust 6e3 yunrens
C) TpaHChepHOro 0OyUYeHUs
d) oOyduenus ¢ Mackamu
e) camMooO0y4eHHs
Bonpoc 8.
Texuuka Early Stopping npumensiercs npwu. ..
a) mpu oOydeHHH OYCTHHTa
b) npu oOy4yenuu HeiipoceTeit
C) mpu paboTe CErMEHTaTOPOB
d) npu OTCYTCTBHHM CTOI-TOKEHOB
Bomnpoc 9.
B kakoii suelike MeHbIlIe redToB?
a) LSTM
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b) LSTM with peephole connections
¢) GRU
Bomnpoc 10.
Juns wero HyxHa nporexypa NMS (Non Maximum Suppression)?
a) I COKpAILECHHS YKCIia PETHOHOB
b) AJI1 YMCHBUICHU A YK CJIa KJIACCOB B OTBCTC JIA YMCHBIICHUWA YK CJIa IMTapaMETPOB CCTU
C) JUIS yMEHBIIEHUS YBEPEHHOCTH B PErMOHAX -OTBETaxX
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