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1. OFBEM JJUCLIMTLTAHBI

Bceero: 4 3auetnpix EAMHUL TDY/I0eMKOCTH (144 aKkazemiryeckux 4acoB)

Ounas ¢opma o6yuenus

o Ha Bcro Cemec
Bup yueGHolt paGote: IRy 5
AYAMTODHbIe 3aHATHS (KOHTaKTHAR pabora c 1 ) ,
npenojaBaresiem), BCero uacos 48 48
B TOM YHC/Ie:
Jlekuun | 16 J 16
JlaGopaTopHsie paboThr l 32 | 32
AY/IUTODHbIE 3aHATHS B HHTEPAKTHBHOR dopme, uacos l - [ -
Camocrosirenibnasn paGora, Bero 4acos 96 ’ 96
B TOM 4YHCIIe;
IMogroroska x 9K3aMeHy 27 l 27 _I
PYT'¥€ BU/bI CAMOCTOSTE/NLHOR paBboTh 51 51 ]
KoHTponsHas paGora 18 18 —l
Buja npomexyrounoii arTecTanuu IK3aMeH 3K3aMeH |
O6mas Tpygoemkocts AHCLHI/IHHBI H TPYA0eMKOCTh 110 144 ’ 144 "
CceMecTpaMm, 4YacoB
3aouHas dopma 06yuenus
2 Ha Bcro Cemectp —]
Bup yue6Hoii paboTni pcuHIHY 7
AyAHTOpHBIe 3aHATHA (KOHTaKTHAs pabora c
npenojaBaTenemM), BCero yacos 12 12
B TOM YHCJIe:
Jlexiuu 6 6
JlabopaTopHeie pa6oTh! 6 6
AyJUTOpHBIE 3aHSATHS B HHTEPaKTUBHOH (opMe, yacos - -
CamocrosTensHasn paora, Bcero yacos 132 132
B TOM YHC/Ie:
INogroToeka k 3avery 18 18
Zpyrue BUAEI caMOCTOSITIBHO paboTel 9% 96
CaMOCTOATE/IbHOE H3yyueHHe TeM (pasge/ioB) JUCLIMILTHHBI)
KouTtponbHas pabora 18 18
Bup npomexyrounoii aTTecTaluHi 3ayer 3ayer
LOGH[BH TPYA0EMKOCTb IMCIHIUTHHB] M TPY/{0eMKOCTb T10 144 144

CeMecTpam, 4acoB




2. MECTO JUCLIUIUTUHBI B CTPYKTYPE OBPA30BATEJ/ILHOIM
ITPOTPAMMBI

Hucunvna «HeHpOoKOMIIBIOTepHBIE  CHCTEMED OTHOCHTCH K YacTH,
(opmHpyemoit yuacTHHKamu o6pa3oBaTe/nsHbIX TexHo/orui, 6nok B1, mMogyms
«CHCTeMbI MHTeJUTeKTya b Hoit 06paboTKK JaHHBIX.

Hsyuenne AWUCLUUIUIMHBL  GasupyeTcs Ha pesyieTatax  o6yueHus,
ChopMHPOBaHHBIX TIPH H3YHEHUH CTTeYHOIHX JUCLIAILINH:

- Maremarnueckuii anamus,

- AsreGpa u reomerpus.

- BrbuuciurensHag MaTemaTHKa,

- Merogp! 1 anroputmer avamisza JaHHBIX,

- OcCHOBBI TporpaMmupoBanys.,

- 3aljauM U MeTo/kI HCKYCCTBEHHOI'0 MHTeJI/IeKTa,

Pesynbtatel ofyuenms mo AUCLHIUIAHE  HeOOXOAUMET 15t HU3YUeHuUs
AUCUMIVINH:  «[IpHKnaHbIe 38/1a94  MallIMHHOTO  00yuYeHHs», «MeTtoger u
A/ITOPHTMBbI IIDUHSITHS PEIUEHHH» ¥ BBIMO/HEHUS BBIIYCKHOH KBa/TH()HKALIHOHHOA
paborTsl,

3. INTAHUPYEMBIE PE3Y/IbTATBI OBYYEHUSA

[lemnbro ocBoeHus AHCLUTUTHHE] «HeﬁpOKOMHL}OTepHLIe CUCTEMBI» SIBJIAETCS
¢opmupoBaHue TEOPETHYECKUX  3HAHMH W NpaKTHYeCKHx HaBbIKOB
TNPOEKTHPOBAHHE UHTEJUIEKTya TbHBIX NIPOrPaMMHBIX CHCTEM.

3ajlayaMu  MCLMIUIMHBL  ABJSFOTCS H3y4eHHe OCHOBHBIX apXMTEKTYp
HUCKYCCTBEHHBIX HEHPOHHEKIX ceTeli » METOZ0B HX 00y4eHusI.

Kowmnereruum, popmupyemsie s P€3y/ibTaTe OCBOCHHMS JUCLIATITHHBL:

- CIOCOGHOCTE  OCYILeCTBIATE TIOMCK, KPHTHUECKHH aHalu3 W CHUHTe3
MHQODMaLIH, TIPUMEHATh CHUCTEeMHLL TOAX0A AN pelleHHs I10CTAB/IEHHBIX
3agaun (YK-1);

- CTOCOGHOCTL ONpeAenaTh Kpyr 3aja4 B pamKax IOCTaB/IEHHOM Ied U
BbIOMPATEL ONTHUMAa/BHBIE CrIOCOGHI 1X PEIIeHHS, HCXOAA U3 JeHCTBYIOLIMX HOpM,
HMEIOIMXCS PECYPCOB M OrPaHHYeHHIA (YK-2);

- CHOCOBHOCTD MpPUMEHSATE COBDEMEHHBIM MaTeMaTHueCKHii anmnapar u
METO/bI KOMITLIOTEPHOTO MOAE/UPOBAHUS B NpoecCHOHANBHOM JeATeNbHOCTH
(TIK-1);

- CHOCOGHOCTE OGOPMIATEL aHATHTHYECKHe CIIDABKH K HaYYHO-TeXHUUYECKHe
OTYeTH, IyO/IMKOBATL pe3y IbTaThi BBIIO/IHEHHOM pa6otsl ([TK-2).



ITnanupyemeie pesybrarer O0yuJeHHsI 110 AUCLUIHHe
«He#ipokomribrotepHpie CHCTEMBI», HFHAHKATODBI JOCTIIKEHHST KomneTeHuH YK-
1, YK-2, [1K-1, TIK-2, TIEPEYEHb OLIEHOYHBIX Cpe/CTB

Ne Kop unpyikaropa Hanmerosanmue Kop ITnauupyemeie HauMeHoBaHne—’
/mn JIOCTHXXEHHS HHJMKaTOopa TUIaHHPYeMOoro Pe3yIbTaThl OLIeHOYHBIX
KOMIIETeHL[U JOCTHXEHUS pesynbTarta obyuenus CpeACTB
KOMIIeTeHLIUH obyuenus
1 MA-1YK-1 3HaTh: OCHOBHbIE 3 (MO-1YK-1) 3HaeT: 0CHOBHbI® Bonpocer gns
apPXHUTEKTYDBI aPXHTEKTYpbI CAauM 3auera
HCKYCCTBEHHBIX HCKYCCTBEHHBIX
HeHpOHHEIX ceTeii HeHWpOHHEIX ceTeii
2 Ua-2YK-1 Ymerts: nog6upars Y (UO-2YK-1) | 3uaer: noz6GHpaTs Bornpocsr gnst
ApPXHUTEKTypy apXMTEKTypy ChauM 3avera
HeHPOHHOI cetH mog HeHpOHHOM cetn
peliaeMyto 3agauy TIOA pelaemMyto
3a/jauy
3 HO-3YK-1 Bnagers: B (MO-3YK-1) Bnageer: Bonpocsr aia
TIPOrpaMMHBIMH NPOrpaMMHBIMU CAauM 3auera
cpefcTBaMu Cpe/iCTBaMu
peanu3anuu peam3aruu
HCKYCCTBEHHBIX HCKYCCTBEHHBIX
HeHpOHHEIX ceTeii HeHPOHHBIX ceTeii
4 WA-1TIK-1 3HaTh: aIrOPUTMBI 3 (UO-1YK-1) 3Haer: a/ropUT™sI Bomnpocsr gns
o6yuenus obyveHns ChauM 3avera
HCKYCCTBEHHBIX HCKYCCTBEHHBIX
HeHPOHHEIX ceTeii HeHPOHHBIX ceTeii
9 WIO-2I1K-1 YMeTs: npumensTs Y (MO-2YK-1) YmeerT: npumensTs Bonpocsr ans
QITOPHTMEI 06yueHust a/ITOPHUTMBI CllauM 3aveta
HCKYCCTBEHHBIX obyuenus
HEHPOHHbIX ceTeii HCKYCCTBEHHBIX
HeHPOHHBIX ceTel
6 Wa-3MK-1 Bnagers: B (UO-3YK-1) Bnapeer: Bonpocer s
TPOrpaMMHBIMH TPOrpaMMHBIMH CllauH 3aueTa
CpeACTBaMH 00yueHus CpeACTBaMH
HCKYCCTBEHHBIX o6yuenus
HeHPOHHBIX ceTel HCKYCCTBEHHbIX
HeHpOHHBIX ceTelf
7 WA-1YK-2 3HaTk: Kpyr 3ajau, 3 (MI1-YK-2) 3HaeT: Kpyr 3agau, Bornpoce! gas
pellIaembIX 3aaHHOM pemlaeMesIx C/la4d 3avera
HCKYCCTBEHHOMR 3a/laHHOMN
HeHPOHHOH ceThI0 HCKYCCTBEHHOM
HeHPOHHOH ceTbio
8 WO-2VK-2 YwMerts: Y (MO2-YK-2) Ymeer: Bonpocs! ans
OCYILECTB/ISTh MOMCK OCYIL|eCTB/IATh chiaum 3avera
apxuTexTyp MHC 1o g TIOHCK apXHTEKTYP
3aj1auy WHC no f 3agauy
9 WI-3YK-2 Bnaners: B(U3-YK-2) Bnagneert: Bonpocs! gna
CPe/ICTBaMH T0MCKa CPe/ICTBAMH TOKCKa ClauH 3aveta
uHpopmarmu no UHC uH(OpMaLMK No
MHC
10 WO-1TIK-2 3HaTb: CrOCO6BI 3 (MA-111K-2) 3HaeT: crnocobsr Bonpoce! aia
TIPOEKTHPOBaHMsI TIPOEKTHPOBaHUS C/layn 3avera
MHTe/I/IeKTya/IbHOr0 HHTE/IIeKTY a/ILHOT
1o o I10
11 WI-2TIK-2 YMerh: Y (MO-2T1K-2) Ymeer: Bonpocer ans
peann30BbIBaTL Peanu30BbIBaTL Chaud 3aderta
HHTeJIIeKTyansHoe T10 HMHTe/JIeKTyalbHoe
L e
3



12 WIO-2IK-2 Bnagers: cpeactsamu | B (MO-311K-2) Bnageer: Bonpocsr anis

peanusanuu cpeicTBaMu CAauM 3aveTa
HHTeJUIEKTYaIbHOro Ppeanu3anuu
o HHTeJ/IIeKTYa/IbHOT
o I10
4. COIEP>XKAHUE AUCITUTUTUHBI

4.1. Yuebro-memamuueckuii naan

Ounas dopma obyuenus

KonmuuecrBo uacos
KOHTAKTHOM pa6oThi ¢

Ne Haumenosanue pasgena npenojaBaTeaem
Texiun IlpakTHYeckue
paboTel
Ocyosﬂble PXHUTEKTYDbI HCKYCCTBEHHBIX 8 16
1 HEHPOHHBIX ceTeil
PyGexHblii koHTposL Nol 2
Hoalee dPXHUTEKTYDbI HCKYCCTBEHHBIX HeHpOHHBIX 8 12
2 CeTer W UX NPUMEHeHHe
PyGexxHbIii KoHTpo/s Ne2 2
L Bcero: 16 32
3aounasn gopma obyuenus
Konnyecrso yacos
KOHTaKTHOMH paboTsl c
Ne HaumenoBanue pasgena npernojaBarenemM
i a— IIpakTHyeckue
paboTsl
1 OCHOBHEIE apXUTEKTYpEI HUCKYCCTBEHHBIX 4 4
HEeHPOHHBIX ceTelt
9 HoBble apX1TeKTypbl HCKyCCTBEHHBIX HeHpOHHbBIX 7 )
CeTel W X NpPUMeHeHHe
Bcero: 6 6

4.2. CodepacaHue neKYUOHHBIX 3aHAmMuLl

Yacos KOHTaKTHOH paboTHI C

TperojaBare/emMm
HanmenoBanue u copepxanue nekyuu

OYyHasg 3a04Has

[Pamm 1. OCHOBHBIE apPXHTEKTYPbI HCKYCCTBEHHBIX HeHPOHHBIX ceTeH




Jlexnus 1. Beegenue B HCKYCCTBEHHEIE HEHDOHHBIE CeTH

Oco6ennoctr  cTpoenus u paBoThI YesoBeweCKoro Mosra.
YCrexu HCKyCCTBEHHBIX HeHMPOHHBIX  CeTeif. Obyuenne
MoZeneil.  ®yHKIMM  omm6oK, perynmspusaiusa.  I'pag
BEIUHC/IEHHH. Hdubdepenyupopanne Ha rpade. Merog
06paTHOr0 pacrpoCTpaHeHHs omKGKH,

Jlexuus 2. Mogens Hefipona. Ilepcernrrpon. MHorocnoiiHbi
NIePCeNTPoH.

Wcropust nosBnenus MoJenieli MCKyCCTBEHHOro HelpoHa,
Iepcentpon. Mpen Xe66a. CoBpemenHble mepcenTpoHsL.
DyHKIHH AKTHBaLMH. O6yuenue MIEPCENTPOHOB.
MHuorocnoinbri TIePCeNTPOH. Mertog obpartHoro
PaclpOCTpaHEeHHs A/ MHOTOC/IOHHBIX IePCeNTpoHOB,

JIexums 3. Bops6a c nepeobyueHHeM HCKyCCTBeHHBIX
HeHpOHHBIX ceTeii

IIpo6ema HH3KOM obobaroreit Croco6HoCTH.
Knaccuduxanus — meronos 6opebEI rnepeobyuennem.
Hopmanusanus JJaHHBIX, Wuvmmamisanus BECOB.

Perynspuzanus B HEeHDOHHBIX  CeTHX. Meros  panneii
OCTaHOBKH.  Dropout. Hopmamnsayus no  mumu-6aruam.
CoBpemeHHbIe MeTO b1 ONTHMHU3ALHH,

Jleknus 4. CepTouHbIe HelipOHHbIe CeTH. ABTOKOZHPOBIIHKH.

WcTopus BOSHUKHOBEHHST CBEDTOUHBIX HeHPOHHBIX ceTett: 30HbI
3PHTe/IbHOM KOpbl. THIIbI JaHHBIX A1 CBEPTOYHBIX HEHPOHHBIX
ceteii. Ung cBeprok. Oneparyus CBepTKU. CBolicTBa CBepTOK.
Cseprounelii c10M, HenuueiiHocTs B CBEPTOYHOM OJI0Ke.
Cybauckperisanus. Obyuenne CBepToyHoro 6roka. CeeprTka
1x1. 3anaya knaccuukauum nsobpaxenwii. LeNet-5.

CoBpemeHHBIE CBEpPTOUHbIE apXuTeKTypel: AlexNet, VGG,
Inception, ResNet.

HUnes aBTOKOZHUPOBIIUKOB. Ob1as apXHUTeKTypa
dBTOKOAMPOBILMKOB. LLIyMOIIOaB/SIOLHIT aBTOKOAMPOBILKK.

Jlexkuusna 5. PexyppeHTHble HeHpPOHHbIe CeTH

Iloc/eoBaTebHOCTH Kak THI JaHHBIX AJIsT PEKYDPEeHTHBIX
HeHpOHHbIX ceTed. ITpumepsl [oC/Iej0BaTeNbHOCTeH. 3agaumn,
CBSI3aHHbIE ¢ o0paboTkoit TI0C/IE/;0BATE/TLHOCTE}A,
Apxurektypabl RNN. PassopaunBanue cerw, Simple RNN u
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R o0yuenue. [IByHanpaBieHubie RNN. LSTM, GRU.
Mogudukanuu LSTM: rejir BpPEMEeHH.

HEHPOHHBIX CeTel U ux NPpHMEHeHHe

Paspen 2. HoBble apXHTeKTypBI HCKYCCTBeHHDBIX

]

JIekuus 6. ApxurekTypel HeHpOHHBIX ceTeit s 06paboTtku
€CTECTBEHHOTO s13bIKa

0630p 3agau NLP. Tumpr 3afa4 NLP. WHctpymenTtsi NLP.,
IlpenoGpabotka  Tekcra: TOKEHH3aLUsl,  HOpMa/IM3alys,
YAanenue coB. Brizenienne npusnakos, One-hot encoding. Bag
of words. TE-IDF. Komnokamsa. PMI.  KontekcThge
sMbenaunry. Word2Vec. GloVe. FastText. S3bIKOBEIE
nogobus. Kparkwii 0630p TpaHchopMepos.

Jlexuus 7. Iopoxzaaromye u COCTA3aTe/bHble MOZE/IH.

Ommcanne TIOpPOXKAAIOIMA  Mogereit, TaxcoHOMuUsA
NopoxaaromMx Mopeneil. WaveNet. KasyanbHele ceeprku.
PixelRNN, PixelCNN, Draw. Ilopoxparomyye cocTszartesHble
Mozenu. [eneparop. [uckpumunarop. Dopmanmmszamua GAN.
ADXHTEKTYpBI, OCHOBaHHEIE Ha GAN: DCGAN, SRGAN,
ycnoBHbIE  GAN. InfoGAN, StackGAN. CocTssaTenbHbIH
ABTOKOJUPOBIIMK. YcioBHEIH AAE.

Hroro:

16

4.3. JlabopamopHbie pabombi

——— Hawumenosanue J1abopaTopHbIX

HaumenoBanue Hopmarus Bpemenn, yac. —’

pasjena,

asjena pabor
TeMEI pasj OuHas

3d0YHaA

1 Jlabopamopwas pa6oma 4
Nel.

Pewenue 3anaun
K/IaCCU(hUKALIMH MU
perpeccuu
MHOT'OC/TIOHHBIM
TIepLIeCTPOHOM Ha
Tab/IMYHBIX JaHHBIX

2




OcHoBHbIe JlaBopamopnas paboma j
apXUTeKTYPEI Ne2.
HCKYCCTBEHHBIX Knaccudukarms 6 5
HeHDOHHBIX ceTell | U306pakenmii
CBepPTOYHBIMU
HEeVDOHHBIMH CeTsIMU
Jlabopamopuan pa6oma
Ne3.
Iporrosuposanue
BDEMEHHEIX DS/IOB @ .
PEKyPPEHTHBIMH
HEHPOHHBIMH CeTAMH
PyGexHblit KoHTpO/IB Nel 2 -
Jlabopamophas pa6oma
Ned. 6 -
Hogpie Knaccudukarus Tekcron
dPXHTEKTypbI JlabopamopHas pa6oma
2 HCKYCCTBEHHBIX | ves. g .
HEMPOHHBIX CeTel I"enepanust u306paskennii
H HX TIPUMEHeHHe
PyGexHbIi KoHTposs No 2 2 -
Bceero: 32 6
4.4 Konmponbhas paboma
OcHoBHasi 1e/b BhINO/HEHHs KOHTPOJIbHOM paboTEl — O03HAKOMJIEeHHE C

COBPEMEHHBIMH aPXHTEKTYPaMH UCKYCCTBEHHBIX HeHPOHHBIX CeTeH.
Kontponbhast paGota mpepronaraer mammcamme TIOATOTOBKY [JOK/ajga Ha
TEMYy a[IaNTHBHBIX SKCITEPTHBIX CHCTEM, YTBEPXKEHHYIO TperoiaBaresieM.

5. METOJUYECKHUE YKA3AHMUST A1 OBYYAROIIIUXCHA
I10 OCBOEHUIO JUCIIAILTUHBI
Bo Bpema nekuuit Mo AMCLMIVIMH ~ oByuaroiumes PEKOMeH/IyeTcs
KOHCTIEKTHPOBATL TEODETHYECKMH MaTepHas, OTMeYas BasKHbIE MOMEHTBI, Ha
KOTOPbI€  320CTPUN BHMMAHWE TIpeNojJaBaTe/l, yYacTBOBATh B orpocax u
AUcKyccuax. Ilepen neximii Heo6xomumo TIOBTODUTL  BBIJaHHBI Marepuar,
3a)HKCHPOBATE HETOHATHBIE MOMEHTEI, UTOGLI obCcyuTe WX Ha 3aHATHM.
Koucnekr nexuuit npencrasnen B Buge My/IbTHME[MHHBIX TIPe3eHTaLHi U
BKJIKOYEH B COCTAB METOJMYECKOr0 KOMILIEKCA MCLIAILIMHEL,
JIabopaTopHbIi MpakTUKYM BK/IIOYaeT NPaKTHYeCKHE 3a/laHHsi 10 [BYM
PasA€/iaM JUCLUIUIMHBL «OCHOBHBIE ADXHTEKTYDPhlI HCKYCCTBEHHBIX HeIPOHHBIX
ceted» u «HOBble apXUTEKTypbI HCKYCCTBEHHBIX HEHDOHHBIX CeTell M MX



TpHMeHeHne». Bee paboTe! paGoTs! BeIMOMHSIOTCH B COOTBETCTBHE C 3aJaHHeM,
BEIJIaHHBIM NPEIo/aBaTeieM.

CaMocrosirernbHas paGora obyuaronpixcss BKmouaer B ce6g npopaboTKy
MaTepHana JIeKLMOHHOrO Kypca AUCLHMIUIMHEL, TIOATOTOBKY M  BBINOJHEHHEe
NPAaKTHYECKUX PaGOTBI, BBINO/IHEHME KOHTPO/ILHO PaboTsL, a TaKxkKe MOATOTOBKY K
PYGEXXHOMY KOHTPO/TO (a7 0uHOI Gopmel 0byuenns) u k SK3aMeHy (A/1s OYHOIf
(opmbI) 1 3auety (/151 3a04HO (opMeI).

Ana Tekymero KOHTPO/ISl yCTIeBaeMOCTH 00yueHHs s 04HOR thopmbI
o0yueHus Hcnomb3yercs GanbHO-peiitiHropas cucrema KOHTDO/II U OLIeHKH
aKajileMUUeCKOH aKTMBHOCTH 06yudaromxcs. Ans monyuenns BbicOKOi ouerKu
HACTOATENEHO DEKOMEHAYeTCsl aKTHBHO y4YaCTBOBaTh RO Bpems oOCyxneHus
MartepHuana AMCLMIUIMHBI Ha JIeKLHOHHBIX W N1aBOpaTOpHBIX 3aHATHAX, a TaKKe
TIAaTeBHO ero popabaTeIBaTh MPH CaMOCTOSTEILHOL pabore.

Pexomenjyemsiii pexxum CaMoCTOATeILHOH PadoThI

Pexomengyemas *[
HaumeHoBanue TPYAOEMKOCTB,
BH/Ia CAMOCTOATe/IbHOH paGoThi aKap. yac.
OYHasA 3d0YHas

CaMocroaTesHoe H3y4YeHHe TeM 39 90

HCLHII/IMHEI pa3jena:
OCH?BHLIE APXHUTEKTYPbI HCKYCCTBEHHBIX HeHPOHHBIX 19 45
ceTeu
HDBI:IG APXHTEKTYDPBI HCKYCCTBEHHBIX HeHPOHHBIX 20 45
CeTeH U ux HPHMEHEHPIE
IToaroroska k naboparopHbiM paboTam 10 6
IToproroBka K py6exHbIM KOHTPOJ/IAIM 2 )

10 1 Yacy Ha Kaxzblii py6ex)
IToaroToBKa K KOHTPO/IBHOI paboTe 18 18
IToproToBKa K 3k3ameny 27 -
IloaroToBka K 3auery - 18

Bcero: 96 132

6. ®OH/] OIEHOYHEIX CPE/ICTB
/IS ATTECTALIVM IO JVCLATTAHE

6.1. ITepeuens oyeHounbix cpedcme
1. BannmeHO-peliTMHrOBasi cucTeMa KOHTPOJII M OLIeHKU aKaJeMHU4ecKoi
aKTUBHOCTH 00yyarommixcst B KI'Y (st ounoi ¢opmer 06yuenus).
2. OtueTs! 06yYaroIHXCs Mo J1a60paTOPHBIM 3aHATHSM.
3. BaHk 3ajjaHuii K pyGe)KHBIM KOHTPO/AM Ne 1, Ne 2 (a/151 0uHO#M hopMbI
obyuenws).
4. KontponeHas pabora (7151 0uHOi, 3209HOiH ¢opmbI 06yuenus).
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6. Bompocer k 3K3aMeHy (411 O4HOM opMmbl obyuenns) / sauery (oms

3204HO# (pOpMEI 0GyueHus).

6.2. Cucmema 6aaibHo
oucyuniuHe

-pelimuHz080li oyeHKu pabomb! obyuaiowuxcs no

N Haumeno

BaHHe

Cogepskanue

-

1

Pacnipeg
eJleHne

Pacnipeziesienue 6amio,
6 ceme

6asnos
3a
cemectp
BbI I10
BH/IaM
yuebOHoO¥H

Buz
yue6GHoi
paboTsr;

[Mocemenne
JIeKUHH

Bbironn
eHne H | PyGex
Brimonnenue u 3almMTa HBIH

Py6exu
3171

3aLATA PE3y/ILTAaTOB | KOHTPOJ | KOHTPO | KOHTPO

J1a60paTopHbIX paGoT | LHOI Jb Nel
paboTh!

b Ne2

OK3ame

paboTsl,
CPOKH
crauu
yuebHoM
paborsi
(dos00s
mcs do BannbHas
c8edeHus | oleHKa:
obyuaro
Wuxcs Ha
nepgom
y1ebHOM
3aHAMuu

)

16x8=86

86x5=406 106 66

66

306

Kpurepuit nepecuera 6asios B
TPaAULIMOHHYIO OLIEHKY 10 UTOram
paboTEl B ceMecTpe u 9k3aMeHa

60 u MeHee GaioB — HEYZI0B/IETBOPHTE/ILHO;
61...73 - yI0B/IETBOPHTENBHO;

74...90 — xopouo;

91...100 — oTaMuHo.
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Kpurepun nonycka k
TIPOMEXXYTOYHO#H aTTecTaumy,
BO3MOXHOCTE MOJTyYeHHs GOHyCHbIX
6a/108

Ans gomycka k  npomexyrounon aTTecTanyu rﬂ
AMCLMIUIHHE 33 ceMeCTp ofyvarommiics o/mken Habpare o
HMTOraM TEeKyILero n py6eXxHoOro KOHTposel He mekee 51 6asua,
B ciyuae ecnu o6yuarommiics Habpan meHee 51 6Gama, To K
ATTECTALIMOHHBIM HCTILITAHHAM OH He [OIyCKaeTcs,

A nonyyenws sxsamena Ges TpOBe/leHks MpoLieAypbI
TIPOMEeXXYTOUHOH  aTTecTraryu obyuarowemycs Heob6XoauMo
Habpath B X0zie Tekyiwero u PYGeXHBIX KOHTpO/IeH He MeHee 61
6amia. B 3tom Cyyae uror Ga/bHOM OLieHKH, TI0/TyYyaeMoki
obyualommmcs,  ompenensercs 1o KO/IHYeCTBY  Gasuios,
HabpaHHBIX UM B Xopge TEKYLIETO 1 PyBeHBIX KOHTpOJIeH. Ipu
5TOM, Ha YCMOTPeHHe TperojaBaTens, 6aubHas OLleHKa
00yyarouerocs: Moer GbITb MoBbIIeHa 3a CYUeT II0/TyYeHust
AOTIONHATENLHBIX Ga/I/I0B 32 aKALEMUUECKYIO0 aKTHBHOCTS,

Obyuarowmiics, MMEIOIHI NPaBO Ha MoMyueHue OLIeHKH
6e3 nposesenus TIPOLIEAYPBI  NIDOMEXYTOYHOH — aTTecTaryy,
MOXXET TIOBEICHTE ee TyTeM C/Iauil aTTeCTALMOHHOrO HCTIbITAHHS,
B cayuae monyvenus O0yHalONMMCS Ha  aTTecTAMOHHOM
ucnerranuy 0 6a10B  UTOr GammsHOlM OLIEHKH 10 AHCLHILIMHE
HE CHIDKAeTCs.

3a  aKaJeMHYeCKyio aKTHBHOCTL B X0Jle OCBOEHHs
AUCLMIIMEEI, yUacTHe B y4yeGHOM, Hay4HO-HCC/IeJ0BaTe b CKO,
CTOPTMBHOH,  Ky/NbTYpHO-TBOpUECKOH 1 obmjecTBeHHOl
ACATE/ILHOCTH  O0YYalOWEMyCsi  MOTYT 6LITh  HaYMC/eHKI
AONO/IHUTeNbHbIe  Ganibl.  MakCHManbHOE — KOMMYECTBO
AOMO/HUTE/IbHBIX  GanoB  3a aKa/JleMHYeCKyl0 aKTMBHOCTE
cocrasnsier 30.
OcHoBanuem st TOJTyYeHHUs [JOIO/THHTE/IbHBIX GajljIoB
SABJIAIOTCS:
- BBITIO/IHEHHE /JOMOHHTe IbHBIX 3aJaHNH 110 JUCLMITHHE;
AOTIO/IHUTE/IbHBIE Ba/lTbl HAUKC/IAIOTCS Tpero/iaBaresem;
-~ YYacTe B TeueHHe ceMecTpa B yueGHOIA, Hay4yHO-
HCC/Ie/|0BATe/IbCKOH, CIOPTHBHOH, KyNbTYDHO-TBOPYECKOH U
obutecTBeHHO# aesTemHOCTH KTY.,

Dopmb1 1 B yueOHOi paGOoTel
JJIsl HEY CTIeBAFOLIMX
(BoccTaHOBHBLIMXCS Ha Kypee
o6yuenus) oByuarouyxcs st
TMo/lyJeH sl HeJ0CTalomKX 6aiioB B
KOHLIe CeMecTpa

B cnyuae ecm k TPOMEXYTOYHOH arTecTaru (9K3ameny)
Habpana cymma menee 51 Gana, obyuaromemycst Heo6X0LHMO
HabpaTh HeAOCTaloLIee KO/IMUECTBO GA/VIOB 3a CYET BHITIO/HEHHS
AOTO/IHUTE/ILHBIX 33[aHHHM, 10 KOHLA IIOC/IeHeH (3auerHo#)
Hefle/n ceMecTpa,

JIMKBHZIALAA aKa/IeMHYECKHX 33/10/DKEHHOCTeH, BO3HUKILIKX
M3-32 DasHOCTH B y4YeOHBIX IIaHaX NpU TIEpeBOZE WM
BOCCTaHOBJ/IEHHH, MPOBOAUTCS nyTem BBITOJTHEHUS
AOTO/HUTE/IbHBIX  3aZaHuil, ¢opmMa u  o6beM KOTOPBIX
OnpeJeNseTcs MpernojaBaresiem.

6.3. IIpoyedypa oyenusaHus pe3yabmamoe 0CeoeHus OUCYUNAUHbI

PyGexHble KOHTPOMM TPOBOAATCH B (opmMe MUCEMEHHOTO TecTHpOBaHHS,
5K3aMeH B BH/Ie OTBeTa Ha BOIPOCHI.

ITepen nposesenteM pyGexHoro KoHTpoIs TIperoiaBaresib popabaTsiBaeT
C 06yuaroKMUCT OCHOBHOI! MaTepHasl COOTBETCTBYIOLIMX Pa3/ie/ioB JUCI{UIUIHHBI
B (pOpMe KpaTKO# JIeKLIMH-AHCKY CCHH.

BapuanTe! 3azanuil 4 py6eskHbIx KoHTposeit Ne 1, No 2 cocrosT u3 12
BONPOCOB. KaXK/ib1ii MpaBH/IBHBL OTBeT oreHuBaeTcs B 0.5 Gasuia,
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Ha xaxayio mogrorosky k pyGexxHOMY  KoHTpOmO obyyarowemycs
OTBOAHUTCA 1 aKaZleMHuecKHii uac.,

IIpenogasarens ouenuBaer B Gamax Pe3y/bTaThl pyGeXXHBIX KOHTpOJIeli
Ka)kzoro obyuaromjerocsi mo KO/IMYECTBY NPABW/IBHBIX OTBETOB M 3aHOCHT B
BEZIOMOCTE y4eTa TeKyILeld yCrieBaeMOCTHL.

Ha sksamene o6yuaromemycs TIPEZNIaraeTcsA OTBETMTh Ha 2 BOMpOCa.
Bompocsl k sk3ameny goeogarcs A0 0OydYarommxcs Ha moc/eaHed JIEKLUK B
cemectpe. Kaxzbli Bonpoc onenusaercs B 15 bamnos. Ha MOATOTOBKY OTBeTa
obyuaromemycs oTBoguTCs 1 aCTPOHOMMYECKHH yac,

Pesyneratel Texymiero KOHTPOJ/IAl yCIeBaeMOCTH M 9K3aMeHa (3auera)
3aHOCATCA MpenoJaBaTe/ieM B 5K3aMeHAIMOHHYIO BEZIOMOCTb, KOTOpas CAaeTcs B
OPTaHM3AlMOHHEIH OT/eN WHCTHTYTAa B JeHb TNPOBE/IEHUsA 3K3aMeHa (3aueTa), a
TAaKoKe BBICTAB/ISIOTCA B 3aUETHYHO0 KHIDKKY obyuarorerocs.

6.4. ITpumepbl oyeHouHbIX cpedcma 0115 pybeschbix KOHmMposell, 5K3ameHa u
3auyema

6.4.1 Ipumepn! 3adaHuil ons Ppy6esicHoz0 konmpons Nel

1. O6yueHHe HCKYCCTBEHHBIX HEHPOHHEBIX CeTeif Ha3bIBAIOT:

a) NMpOLeAyPy BBIYKC/IEHHS TIOPOTOBBIX 3HAYeHHIA /711 QYHKLMK aKTHBALMM;
6) npoueypy pacuera BTOPBIX NIPOM3BO/HBIX BXOJHOIO CHIHA/IA CETH;

B) TIPOLIeZlyPY MOACTPOIKK BECOBBIX 3HaYeHHH

2. Kakas yacTb CBepTOYHOro 6/10Ka He He HYX/laeTcs B 06yueHun?
a) CBEPTOUHBIH CJI0ii;

6) ny/umMHT;

B) He/TUHEHHOCTB;

r) sijpa.

3. Kakoli HeKOHKpeTHOIf ceTH He CylllecTByeT?
a) LSTM;

6) Vanilla RNN;

B) GRU;

r) MAUIL.

6.4.2 Ilpumepbi 3a0anuii dns py6excHozo KOHmpons Ne2

1. Kakoro embedding cnoea e CyLL|eCTByeT?
a) One-hot encoding;

6) Word2Vec;

B) TF-IDF;

r) RMI.

2. Uto Takoe cTeMMUHT?
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a) y/laleHHe 4acTo BCTPeyaeMbIx CJI0B;

6) HaXOXK7eHK1e 0OCHOBBI C/I0Ba;

B) y/Ja/leHHe Pe/IKO BCTPeYaeMbIx CJIOB;

T) IPOLECC IOKMCKA BeKTOPHOTO TIpe/CTaB/IEH s CIOBa.

3. M3 KaKMX yacTeli COCTOAT KJTacCHuecKue COCTA3aTe/bHEIE CeTH?
a) noGeauTe b — NPOUTPaBLIMii;

6) Ko¥pOBIMK — AEKOJUDOBIIIHK;

B) reHepaTop — AHCKPHMHHATOP;

T') CBEPTKa — IMyJUTHHT.,

6.4.3 IlpumepHbiil nepeuens 80NpOCO8 0718 3K3aMeHa (01 OuHoii ¢opmbi
0byuenus) / 3auema (das 3aounoii opmbl 06yuenus)

1. ¥Ycnexu uckyccTBeHHbIX HEeHDOHHEIX CeTeid.

2. VICTOpHA IOSIB/IEHMS] HCKYCCTBEHHBIX HEHPOHHEIX ceTeit,

3. IlepcenpoH. YcTpoiicTso 1 ero obyueHve. CBSI3b C JIMHEHHO perpeccues.

4. CoBpeMeHHbIe TIEpCeNnTPOHBL. PYHKIMM aKTUBAL|HH.

5. MHoroc/oitHbI nepcentpoH. O6yuyeHne MHOTOC/I0HHOrO TIepPCEIITPOHa.

6. Knaccudukauyus Metoos 6ope6EI ¢ nepeobyuenyem.

7. Bopeba ¢ nepeobyuenuem. Hopmuposka gannsix.

8. MeTo/ibI HHHLIMaTM3aLH BeCoB MHOTOC/IOHHOrO MepCenTpoHa.

9. Perynsipusaius B HEHPOHHBIX CeTsX.

10. Hopmamu3arus o musu-6artyam.

11. CoBpemennble MeTozp! OITHUMH3ALIH, TIPUMEHSeMble NpPH 0OYYeHuHH
HCKYCCTBEHHbIX HEMPOHHBIX CeTeit,

12. TIpeanockutky mosiBNeHMUs CBEPTOYHBIX HEMPOHHBIX CeTeH.

13. Crpykrypa cBepTouHOro 6/10Ka.

14. O6yueHue ceeprouHOro GioKa.

15. 3apava KnaccupuKaLMy H306paKeHMI, HWureprniperarus feature map.

16. Apxurexkrypa UHC gnsa peruenus 3a/1a4a K/lacCU(MKAILMK U306payKeHHI:
LeNet-5, AlexNet,

17. Apxurektypa MHC anst pelienus 3a/laya K/IaCCU(MKALMY H306parKeHHit:
VGG.

18. Apxurekrypa MIHC ana perenus 3a/laya KIacCHMKALMH H3006parkeHuit:
Inception.

19. Apxurekrypa UIHC p1s1 pelenus 3a/laya KacCHQMKaLMH H306paKeHHii:
ResNet.

20. ABTOKOAMDOBLIHKH. Apxurekrypa. O6yuenue.

21. PeKyppeHTHBIe HelPOHHBIE CeTH. Simple RNN. ApxurekTypa. Ob6yuenue.

22. PexyppeHTHbIe HelipoHHbIe ceT. LSTM.

23. PeKkyppeHTHbIe HelipoHHEIe cetH, GRU.

24. NLP. O630p u Tursl 3aau. IMpeno6paborka Tekcra.

25. NLP. Brigenenue npusHakos. One-hot encoding. Bag of words.
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26. NLP. Beigenenve npusHakos, TF-IDF., PML.

27. Word2Vec.

29. Ornmucanue TIOPOXAAMOIMK Mogesel.  TaKCOHOMMS TOPOXAAOIINAX
MO/IeJIeH.

30. WaveNet. KasyanbHsie cBepTkH. PixelRNN, PixelCNN, Draw.

31. Tlopoxzaroupe cocTasaTebHbe Mogemu. I'eneparop. A¥cKpumMHHaTOp.
®opmamuzanus GAN.

32. ApXHTeKTypEl, OCHOBaHHBIe Ha GAN: DCGAN, SRGAN, ycnosHsit
GAN. InfoGAN, StackGAN.

33. CocTsizaTe/bHbIH ABTOKOAMPOBIIUK. Y c0BHbIH AAE.

6.4.4 IIpumepHble membi KOHMpOo/bHOU pabombi

1. Apxutektypa u 06yuenue TPaHC(OPMAaTOPOB B 3ajaye MaIIMHHOIO
repeBoja.

2. S13bIKOBBIE MOZIETH. OMbe IMHTH TpeIoKeHH i,

3. HcKyccTBeHHEbIE HelfpoHHEIe ceTH B 3a/jaue reHepaLyuy U306paykeHHiA 1o
OITHCaHHIO.

4. UcKycCTBeHHBIE HelfpOHHBIE CeTH B 3alay aHa/IKM3a peyn.

5. UckyccTBeHHBIe HelfpoHHbIe ceTy B 3a/la4 CHHTe3a pey.

6.5. DoHA oyeHouHbIx cpedcme

Honubiii  6ank sajamuii  ga TEKYLero, pyOeXHbIX KOHTporeill wu
NPOMEXXYTOUHOH aTTecTalH 10 AMCLMIUIHEE, TI0Ka3aTe/H, KPUTePHH, IKa/IbI
OLCHMBAHHA  KOMIIETEHUMH, MeToAMyecKue MaTepuasel,  Ornpe/eNsolHe
TPOLEAYPLL OLIeHHBaHMsT 06Pa30BaTe/bHEIX Pe3yJIbTaToB, NpUBEJieHbl B y4eOHO-
METO/JMYeCKOM KOMILIEKCE JUCLUILIHHEI,

7. OCHOBHASA 1 IONIO/IHUTE/IbHASA YYEBHAS JIMTEPATYPA
7.1. OcHogHas yuebHas Aumepamypa

1. Huxonenko C., Kagypun A., Apxanressckas E. I'my6okoe obyuenne, —
CIT6.: IMurep, 2018. — 480 c.: .

2. 'yadennoy 51., Bermpiuo 1., Kypeuws A. I'y6okoe oGyueHue / nep. ¢ aHr.
A. A. CnvBKuHa, - 2-e u3g., ucrp. — M.: MK TIlpecc, 2018. — 652 c.

3. oe ®. I'my6okoe o6yuenue Ha Python— CII6.: ITuTep, 2018. — 400 c.:

WIL.
8 MATEPHUAJ/IBHO-TEXHUYECKOE OBECIIEUYEHWE

JAUCITUIT/TMHBI
8.1 TexHuueckoe obecneuenue

No ] HaumeHoBaHue / Hcnonb3oBanue |
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1 Kommnexr: Hoyr6yx, HAna  pemoHcTparum  wmocTpatusHOro
MeZ¥a-ToeKTOp, 3KpaH MaTepHrara NpH YTeHHH JIEKLIUIL,
TTepCoHaMbHEI KOMIbHOTeEp Hcnone3syerca B kauectpe HHCTPYMEHTa U

2 obBexTa HccnesoBaHus NP BBITOJTHEHUH
CTaH/IapTHOH KOMILIEKTaLiuK 71aBOPaTOPHBIX M KOHTPOJIbHBIX PaGoT.

8.2 Ilpoepammmoe obecneueHue
Ne HaumeHoBanue HMcrnonb3oBanue

1 | PyTorch unu Tensorflow/Keras
Peanuzarus MPOrpaMMHOr0

obecrieuenus B paMKax

Wnrerpuposantas cpega paspa6otky Py- | 1200patopHbix paGor

Charm

9 PECYPCHI CETH «MHTEPHET», HEOBXOIWUMBIE JIJIsI
OCBOEHMS JVICITUIL/IMHBI

1. CaiiT aWCTaHIMOHHOrO O6yueHus B HOY (HalMOHA/bHBIA OTKPLITHII
yHuBepcuter) «MHTYUT» comepkur 6GecriiaTHuie KYDChI,  IPOrPaMMEL
TIOBBILIEHHS KBATMPHKALIME W TIPO(eCCHOHATbHOM NIepernoJroTOBKH, UHTePECHEIe
AOKJIaZbl ¥ ZIPYTYIO MO/Ie3HY 0 MH(popmaiuio http://www.intuit.ru.

2. ®epepanbHbIi nopTan «Poccuiickoe oGpa3oBanue» http://edu.ru

10. TH®OPMAIIMOHHBIE TEXHOJIOI'H, ITPOIT'PAMMHOE
OBECIIEYEHUE U HHP®OPMAILIMOHHBIE CITPABOUYHBIE
CHUCTEMBI
1. OBC «JIaHb»

2. 3BC «KOHCY/IbTaHT CTyAeHTa»

3. 3BC «Znanium.com»
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11. MATEPUAJTBHO-TEXHUYECKOE OBECIIEYEHMUE
AUCIMILINHEI

MarepuaneHo-TexHiueckoe  obecrieyenre Mo peanusalMi  AHUCIMITIHHBI
ocCyliecTsigercss ¢ TpeboBaHusaMu PI'OC BO o AaHHOM o06pa3oBaTesnbHOI
nporpamme.

12 JTs1 CTYAEHTOB, OBYYAIOIIIXCSI C MCITIO/Ih30BAHHUEM
AACTAHITMOHHBIX OBPA30BATE/IbHBIX TEXHOJIOT'MIA

IIpn  ucrone3oBaHMM  371€KTPOHHOrO 00yueHMSs M  JUCTAHIHOHHBIX
00pa3oBaTe/bHBIX TeXHOJIOTHit (nanee 30 u [OT) 3aHATHS MOMHOCTBIO MM
HaCTHYHO MPOBOJATCH B PeXHMeE OHNMaHH. O6beM AMCLUIUIHHE 1 pacrpegenenHue
Harpyskl mo BuaaM paGoT cooTsercTByeT 1. 4.1. Pacnipenenenve 6asios
COOTBETCTBYET M. 6.2, 1160 MOXKeT GbITh M3MEHEHO B COOTBETCTBHH C peleHreM
Kaespe, B cyuae mepexoga Ha 30 u HOT B npouyecce o6yuenus. Pemmenme
Kagesprl 06 HCIIO/Nb3yeMBIX TEXHOMOTMAX M CHCTeMe OL|eHHBAHHUSA [OCTIKEHHI
0DyYalOLMXCA NMPHHUMAETCA C Y4YeToM MHeHHid BeJlyIllero IperioiaBaressi U
AOBOJMTCSA /10 CBE/IEHHS 00y YaOMUXCs.
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AHHOTaluMA
paboueit nporpamme! yueGHoi UM CLUTITAHBL

HENPOKOMIIBFOTEPHBIE CUCTEMBI
obpa3oBarebHOM NpOrpaMMEI BLICIIIEr0 06pa3oBaHUs —
nporpamMmel HGakanaBpuara

09.03.04 ITporpammuasn HH)XeHepHs

HarpaB/IeHHOCTh
IIpozpammnoe obecneuenue asmomMamu3upo8aHHbIX cucmem

GopmbI 00yueHHs — ouHast , 3a04Hast
TpynoeMKkocTs ocBoeHuUs AHUCLMIUIMHEL — 4 3au. efl. (144 akap,. 4acoB) a1s
O4HO# (OpMBI 1 4 3au. e, (144 aKaz|. yaca) /1 3204HO# GopMBL.
Cemectper:  6-if (ounas dopma 00yuenus), 7-i (3aouHas tdopma
00yueHms)

IIpomexyTouHas aTTecTanus: sK3ameH A7s1 OUHO#M (YOpPMBI 1 3aueT s
3a04HOH (hopMbI 06y UeHHs

Cojiep>xaHue AUCLUATIHHBL
Paszien 1. OcHOBHbIe apXUTeKTYpbI HUCKYCCTBEHHBIX HEHPOHHBIX ceTeii
Pasgen 2. Hosble apxutexTypbI HCKYCCTBEHHBIX HEHPOHHBIX CeTeli ¥ X TIPHMeHeHHe
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