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1. OFBEM JUCIHUIUINHBI

Beero: 3 3a4eTHBIX euHHL] TpySoeMKocTH (108 akazeMHUIeckrx YyacoB)

Ounan dopma o0yqeHusi

By, yueGHOH paboTeI A I Cenrap
JUCLIMIUIAHY 6
AyaHTOpHBIe 3aHATHSA (KOHTAKTHAs paboTa c
npernojasaresieM), BCero 4acos 48 48
B TOM YHCJIe:
JleKLIMKU 16 16
JlabopaTopHble paboThl 32 32
Ay anTOpHbBIE 3aHATHS B WHTepakTUBHOH (opMe, 4acoB - -
CamMocTrosTe/IbHas paboTa, Bcero 4acoB 60 60
B TOM YHCJIe:
[ToAroToBKa K 3K3aMeHY 27 27
Jlpyrie BH/BI CAMOCTOATE/ILHOM paboTsl 15 15
KouTponbHas paboTa 18 18
Buj NpoMeXyTOUHOH aTTecTalHH 3K3aMeH IK3aMeH
O6mas TPYA0eMKOCTh IHCITHII/THHEL H TPYACeMKOCTE IO 108 108
ceMecTpaM, YacoB
3aounas (opma o0yueHus
T Ha Bcro CemecTp

Bu,g yueGHol paboTe! CITTEy 7
AyjauTOpHBIE 3aHATHA (KOHTaKTHAs pabora c
npernojaBareieM), BCEro 4acoB 12 12
B TOM YHCJIe:
JleKuu 6 6
JlabopaTopHble paboTsl 6 6
AYV/IMTOpHEIE 3aHATHS B MHTePAaKTUBHOH (opme, 4acoB - -
CamocTosTe bHasa paboTa, BCero 4acoB
B TOM 4YHCJIe: 98 9%
IToAroToBKa K 3a4eTy 18 18
JIpyrre BUABI CAMOCTOATE/TbHOH paboTsl
(camocTosTeNTbHOE H3yUeHHe TeM (Pas/iesioB) JACIIATUIMHBI) & 96
KounrposnbHasi pabora 18 18
Buj npoMe)XXyTOUHO#H aTTecTaliH 3auer 3auer
O6mas TPyA0eMKOCTh JUCLHIUINHBL H TPY0eMKOCTD 110 108 108

ceMecTpaM, 4acoB




2, MECTO JUCLHUIUVIAHBI B CTPYKTYPE OBPA30BATE/IbHOI
IMPOT'PAMMBI

IucuuumHa  «HeHpPOKOMITbIOTEPHBIE  CHCTEMbD  OTHOCHTCH K YacTH,
dhopMMpyemMOi yUaCTHHKAaMH 00pa30BaTe/bHbIX TexHosoru#, 6ok B1, mMomyib
«OCHOBBI TEOPUH CHCTEM H HCKYCCTBEHHOT'O MHTE/IIEKTa».

M3yueHue [MCLMIUIMHBI  GasupyeTcss Ha  pesy/bTaTax o0yueHus,
chOpMHPOBAHHBIX TIPU U3y UEHUH CIIEYIOMIAX JACLIATLIHH:

- MaremaTHueCKHi aHa/H3.

- AmreGpa ¥ reOMeTpHSL.

- BpumcmMTe/sHas MaTeMaTHKA.

- MerTob! ¥ a/ITOPUTMBI aHAIH3a JIAHHBIX.

- OCHOBBI POrPAMMMPOBAHHS.

- OCHOBBI HCKYyCCTBEHHOT'0 HHTE/I/IEKTa.

Pesy/brathl 0OyueHHMsi IO AMCLMIUIMHE HEeoOXO/IMMBI I M3y4YeHUs
mucuuiuivd:  «[IpuKagHble  33auM  MAalMHHOTO oOyueHusi», «MeTOIBI
pacro3HaBaHWd M WJEHTHOHKALM 0OBEKTOB» M BBINOJIHEHHS BBITYCKHOH
KBa/M(HKALMOHHOH PabOTBL.

3. [JTAHUPYEMBIE PE3YJIbTAThI OBYUEHUA

Lle/TbI0 OCBOGHHSI AMCIMITTHHEI «HeHpOKOMITbIOTEPHBIE CHCTEMbD> SIB/IAETCH
(opMHpOBaHMe ~ TEODETMUECKMX ~ 3HAHMH M TPAKTHYECKHX — HABLIKOB
IIPOEKTUPOBAHHE MHT/IIEKTYa/IbHbIX MPOTPAMMHBIX CHCTEM.

3ajauaMy JMCLMIUIMHBL SIBJIIOTCA W3yYeHWe OCHOBHBIX ApXMTEKTYP
HCKyCCTBEHHBIX HeHPOHHBIX CeTeil U MeTO/I0B MX 00yueHwUsl.

KoMmrieTeHLH, (popMUpyeMble B pe3y/ibTaTe OCBOEHHs JUCLMILIMHEL:

- CrocOGHOCTh OCYILECTB/STH IIOMCK, KDMTMUECKHMH aHAIW3 M CHHTE3
MH(OPMALMH, TPUMEHSTh CUCTEMHBIH TIOZXO/ /15 PlleHH s MOCTaBeHHbIX 3a/a4
(YK-1);

- CTOCOGHOCTh OMpeJeNaATb KPYr 3ajau B PaMKax IOCTAaB/IEHHOH LieM M
BbIGMpATh ONMTUMA/IbHBIE CIIOCOOBI MX DEIIeHMs, HCXO/s 13 JEHCTBYIOILMX HOPM,
MMEIOIUXCS PeCyPCOB U orpaHuyeHuii (YK-2);

- CrocoOHOCT  IPUMEHSTH  CHCTEMHbIM — TOAXOJ,  COBPEMEHHBbIE
MATEMATUUeCKHe MeTOAbI M TEXHONOTMM i  (QOPMa/M3aluu — perlieHMH
npukiagHbix 3ajau (MK-1);

- crocobHOCTh paspabaTeiBaTh M TPOBOAUTH YCTAHOBKY, HaCTPOMKY,
ONTUMM3ALHMI0 (PYHKLMOHMPOBAHHS CETEBOTO W NPHK/IAJHOTO IPOrpaMMHOr0
o6ecneuenus (I1K-5).

B pe3yJibTaTe M3yuYeHHs JUCLIUIIMHBL 00y YaoIMHCS I0/DKEH

3Hamb

- OCHOBHBIE APXHTEKTYDbl MCKYCCTBEHHBIX HEHDOHHBIX CeTe (nma YK-1,
[K-1);



- /ITOPMTMBI 06yUEH¥ s MCKYCCTBEeHHBIX HEHPOHHBIX cere#t (g YK-1, ITK-
1).

Ymemb

- TIpHMEHSTh TEOPETHUECKIe 3HaHMs /sl PaspabOTKH MHTE/UIEKTYa/lbHbIX
TpOrpaMMHEIX ccTeM 06paboTku AaHHBIX (s YK-2, [K-5).

Bnademb:

- COBpPEMEHHLIMH TIPOTrPaMMHBLIMH Cpe/ICTBAMM peanu3aLyu
MCKYCCTBEHHBIX HEHPOHHBIX cereit (s [K-1, ITK-5).

4, COIEPXAHUE JCIUILINHbBI
4.1. YuebHo-memamu4eckull naaH

Ounan (opma oGyueHus

Kou4yecTBO YacoB
KOHTaKTHO#H paboThl ¢
Ne HaumeHoBaHHe pasfiena TpenojaBaTeiemM
IIpaKTHYecKHe
JleKiuu
paboTsl
OC}:[OBHI:IE apXHTEKTYpbI HCKyCCTBEHHBIX / 9 16
1 HeMpOHHBIX ceTer
PyGexblit KoHTpo/Ib Nel 2
HoBble apXMTeKTypbl HCKYCCTBEHHBIX HeAPOHHBIX 4 12
2 ceTel W MX MpUMeHeHHe
Py6e>xHbIH KOHTpOJIb No2 2
Bcero: 16 32

3aounas dopMa o0yUeHHS

KosmmyecrBo 4yacos
KOHTaKTHOH paboThI ¢

Ne HauveHoBaHHe pa3sfiesia npemnojgaBaTe/eM
IIpaKTH4YecKHe
JIeK1IHH
paboThI

1 OcPoBHble ApXHTEKTYpbl MCKY CCTBEHHBIX 4 é

HeHPOHHBIX ceTer
2 HOB]zle apXUTEKTy bl HCKY CCTBEHHBIX HeHPOHHBIX 5 =t

ceTeid ¥ HX TIpPUMEHeHHe

Bcero: 6 6




4.2. Codepaicanue eKYUOHHbIX 3aHAMUl

HanMeHoBaHHe H COAepiKaHHe JIeKIHH

Yacop KOHTaKTHOH paboTsl ¢
TNperofiaBaTesieM

OyHas 3a04Had

Pazgen 1. OCHOBHBbIE aPXHUTEKTYPbl HCKYCCTBEHHBIX HEHPOHHBIX CeTer

Jlexuus 1. BBe/ieHHe B UCKyCCTBeHHble HeHPOHHBIE CeTH

OcofeHHOCTH CTpoeHHst M paBoThbl 4e/I0BEUECKOro MO3ra.
Ycrexd MCKYCCTBEHHBIX HeHPOHHBIX — CeTeid. OB6yueHne
mopeneli.  @yHKUMH  OWHMOOK,  peryJspU3anys. T'pad
BBIYAC/IEHHH. IubdepenyupopaHne Ha rpade. Meron
0GpaTHOro pacrpocTpaHeH s OLHGKH.

Jlexuusa 2. Mopgenb Heiipona. IlepcenTpoH. MHOroC/I0HHBIA
TIepCenTpoH.

Wcropusi TNOsB/IeHHsT MofeNield  HCKYCCTBEHHOro HelipoHa.
IepcenTpon. Mpgen Xe66a. CoBpeMeHHble MepCENTPOHBL
DyHKLMH aKTHBaLIAU. Obyuenue TIepCenTpOHOB.
MHOroc/IoiHbIH I1epCerTpoH. Merop, obpaTHoro
pacrpocTpaHeHw sl /11 MHOTOC/IOHHBIX MepPCerTpOHOB.

Jlekuusi 3. BoppBa ¢ mepeobyueHHEM —HCKyCCTBEHHBIX
HeHpOHHBIX ceTel

ITpo6nema HHM3KOH obob1aroei crioco6HOCTH.
Knaccudukaimsi MeTofoB  GopeGbl ¢ mepeobyueHueM.
Hopmanusarys JaHHBIX. Wannmanmisauus BECOB.
PerynApusalysa B HeHpOHHBIX —ceTsx. Meroj —paHHei
ocTaHoBKM. Dropout. HopManusaius 10 MHHH-OaTdam.
CoBpeMeHHbIe MeTO/Ibl ONTTHMH3aLIHH.

Jlekuus 4. CBepTOUHEIe HelipOHHBIe CeTH. ABTOKOJHPOBIIIMKH.

VICTOpHSI BO3HUKHOBeHHsI CBePTOUHBIX HeHPOHHBIX CeTei: 30HbI
3pHTE/bHOM KOpbl. THITbI JAHHBIX /7Tl CBEPTOUHBIX HEHPOHHbIX
cereii. Upa ceeprok. Orepanus cBepTku. CBOHCTBa CBEpTOK.
CeeprouHblii coid. HemaHeifHocTb B CBepTOYHOM GIIOKe.
Cy6auckperisauua. OOydeHHe cBepTOUHOrO 610ka. CBepTKa
1x1. 3aaua knaccudukariy nsobpaxeHui. LeNet-5.

CoBpemeHHble cBepTOuHble apxuTekTypbl: AlexNet, VGG,
Inception, ResNet.




Wpes aBTOKO/{MPOBIIIHKOB. O6wjas apXHUTeKTypa
aBTOKO/MPOBILKKOB. [[[yMOMO/aB/ISIOIHH aBTOKOZHPOBIIMK.

JIekups 5. PeKyppeHTHbIe HeHpOHHbIe CeTH

[locne/joBaTeNMbHOCTH Kak THI JaHHBIX /ISl PeKyppPeHTHbIX
HefpoHHbIX ceTeil. IIpruMephl rioc/iefjoBarebHOCTeH. 3a/iaun,
CBSI3aHHbIe c obpaboTkoH TIoc/IeloBaTe/IbHOCTe.
Apxurektypasl RNN. PasBopaunBaHue CETH. Simple RNN u
ero obyuenme. [lpynampasienHele RNN. LSTM, GRU.
Mopudrrauun LSTM: refiT BpeMeHH.

Pasaen 2. HoBbIe apXHTEKTYPbl HCKYCCTBEHHbBIX

HelipOHHBIX ceTel M MX MPHUMeHeHHe

Jlexums 6. ApXUTeKTypbl HeHPOHHBIX ceTei A1 obpaboTku
eCTecTBEHHOr'O fi3bIKa

O630p 3agau NLP. Tumer 3agau NLP. MHCTpymeHTbI NLP.
Ilpesobpaborka  Tekcra: — TOKeHM3alls, — HOpMa/H3alyd,
y/laneHue c/ioB. BeijjesieHre MpH3HAKOB. One-hot encoding. Bag
of words. TF-IDF. Kommokaupsi. PMI.  KoHTeKcTHbIe
sMGe{UHT H. Word2Vec. GloVe. FastText. fI3bKOBbIe
ropo6us. Kparkuii o630p TpaHchopMepoB.

JIekumsa 7. Tlopoxpatolijye 1 cocTs3aTe/IbHble MOAEIH.

Ornurcanue TIOPOX/IAFOLLIAH Mojenei. TakcoHOMHSA
nopoxaoix Mogeneid. WaveNet. Ka3syanbHble CBEPTKH.
PixelRNN, PixelCNN, Draw. ITopoxzatoliie coCTsA3aTe/lbHbIe
mogend. I'eneparop. [lickpumuHaTop. DopManu3aiys GAN.
ApXHTeKTypbl, OCHOBaHHble Ha GAN: DCGAN, SRGAN,
yenoeit  GAN. InfoGAN, StackGAN. CocTs3aTe/bHbIH
ABTOKOMPOBILWK. ¥ crioBHbIA AAE.

Hroro:

16




4.3. JlabopamopHble pabombl

Homep
paspjena,
TeMBbI

HauMeHoBaHHEe
paspjena

HaumeHoBaHHe
nabopaTopHbIX
pabort

HOPMBTHB BpeMeHH, Yac.

OYHasA

3a04YHas

OcHOBHbIE
apXMUTEKTYPbI
HCKY CCTBEHHBIX
HelipOHHBIX ceTeH

Jla6opamopHas paboma
Nel.

PelreHue 3ajaud
KnacchbHUKaLi WIK
perpeccuu
MHOTI'OC/IOHHBIM
TepLeCTPOHOM Ha
TabIMYHBIX JAaHHBIX

Jla6opamopHas paboma
Ne2.

Knaccudukanys
n306p@KeHHH
CBEpPTOUHBIMU
HelpOHHBIMH CETIMH

JlabopamopHas paboma
Ne3.

[TporHosxpoBaHKe
BpeMeHHBIX PALOB
PeKyppeHTHBIMHU
HeHpOHHBIMH CeTAMH

Py6exxHbli KOHTPOJIb Nel

Hogeie
apXUTEKTYPhI
HCKY CCTBeHHBIX
HeMpOHHBIX ceTeld
Y WX TIpUMeHeHHe

Jla6opamopHas paboma
No4.
KnaccuduKalys TEKCTOB

Jla6opamopHas paboma
Nob5.
[eHepaLys 1300paykeHUH

PyGexxHbli KOHTpO/b Ne 2

Bcero:

32

4.4 KonmponbHas paboma

OcCHOBHasi 11e/b BBITOJHEHUsT KOHTPOJIBHOH pab0oThl — O3HAaKOMIIEHHE C

COBpEeMeHHBIMH aDXHMTEKTYPaMU HCKY CCTBEHHBIX HEHPOHHBIX ceTeil.

KouTposbHast paboTa IpemiofaraeT HamucaHWe IMO/rOTOBKy JA0K7aja Ha

TeMy coBpemeHHBIX apxuTekTypa HC, yTBepXKIeHHY O IIPENo/IaBaTe/IeM.




5. METOJJMYECKUE YKA3AHUSI IJI1 OBYUAROIMNXCH
10 OCBOEHHMIO JUCHUITIMHBI

Bo BpeMs JIeKUMH II0 JUCLMIUIMH  CTY/|EHTaM  PEKOMEHJYeTCA
KOHCTIEKTHPOBATL TEOPEeTHYeCKMH MaTepajl, OTMeuas BaKHbIE MOMEHTDHI, Ha
KOTOpble 3a0CTPH/I BHMMaHWe TIDErojaBaresb, y4aCTBOBATE B OMpOCax H
muckyccusx. [lepen JeKUMM HeoOXOUMO IOBTOPHTH BbIZJAHHBIM MaTepHar,
3a)MKCHPOBATh HETOHSITHbIE MOMEHTLI, yrobbl 0OCYIUTH MX Ha 3aHATHU.
KOHCIIEKT JIeKLjul TpeJCTaBleH B BH/E My/bTHMEJUHHBIX npe3eHTaluid U
BKJIFOUEH B COCTaB METO/JMUYECKOI0 KOMIUIEKCA AUCLIMILIMHBL.

JTa6opaTOpHBIH TMPAKTHKYyM BK/IIOUAET TNPAKTHUECKHE 33/jaHus TI0 /ByM
pasziesiaM JUCIMIUTMHBL «OCHOBHBIE apXMTEKTYPbI MCKYCCTBEHHBIX HEMPOHHBIX
cereit» ¥ «HOBble APXUTEKTYPbl HMCKYCCTBEHHbIX HEHDOHHBIX ceTel U HX
npuMeHeHve». Bce paGotsl paboThl BBIIOTHSIOTCSA B COOTBETCTBHE C 3a/laHUEM,
BbIJAHHBIM IIpero/iaBaresieM.

CamocTosiTeibHass paboTa CTY[IEHTOB BK/IIOYAeT B cebst  mpopaboTKy
MaTepHasa JeKLMOHHOrO Kypca AUCLMIUIMHBIL, TOATOTOBKY M BBIMOTHEHHE
NpaKTHYECKHX PaboThI, BLINO/IHEHHE KOHTPOJIBHOH paboThI, a TaloKe TIOATOTOBKY K
pyGeXKHOMY KOHTPO/IIO (/151 OUHON (OpMBI o6yueHus1) U K 9K3aMeHy (/151 OUHOH
hopMB1) ¥ 3aueTy (A1t 320UHOH HOPMBbI).

[l TEKyIero KOHTPOJIS YCIeBaeMOCTH obyuenust fnst O4HOH (HOPMBI
06yueHMs: MCTIONb3yeTcss  Oa//IbHO-DEHTHHIOBAs ~ CUCTEMA  KOHTDOJLL. s
T10JTyYeHHs! BbICOKOM OLIEHKM HAaCTOSITE/bHO PEKOMEH/eTCs aKTHBHO y4acTBOBATh
BO BpeMs 00CY>K/leHHsl MaTepHaja JUCLMIUIMHEL HA JIEKIMOHHBIX 1 nabopaTopHBIX
3QHSITHSIX, A TAKKE TIIATEIHHO ero MpopabaThBaTh MPH CAMOCTOSTE/ILHOH pabore.

PeKoMeH/lyeMblil peXMM CaMOCTOATe/IbHOH paboThI

Pexomenpyemas
HanmeHoBaHHe TPYA0EMKOCTB,
BH/Ia CAMOCTOSATe/TLHOH paboTh aKaj, uac.
OoYHafa 3a04YHafa
CamMoCTOATe/IbHOe H3YYeHHE TEM 3 54
AMCLMILUIMHBI pa3jena:
OCHOBHBIE apXHTeKTYPbl MCKYCCTBEHHbIX HEHPOHHBIX
ceTei 2 30
Hom:le apXMUTeKTypbl HCKYCCTBEHHbIX HEHPOHHBIX 1 24
CceTel Y UX IpUMeHeHHe
IMoaroToBKa K JadoparopHbiM paboTam 10 6
IToaroroBKa K py0eXXHbIM KOHTPO/IAM 2
(rmo 1 yacy Ha KaxiblH py6ex) P
IloaroToBKa K KOHTPOJILHOM paboTe 18 18
TToaroroBKa K 3K3aMeHy 27 -
IToaroToBKa K 3a4eTy - 18
Bcero: 60 96




6. ®OH/I OIEHOYHBIX CPEJCTB
JUIs1 ATTECTAITMM I10 JUCHUIVIAHE

6.1. [lepeueHb OLEHOYHBIX CPe/CTB
1. BammbHO-peHTHHrOBas CMCTeMa KOHTPOJISI M OLEHKH aKafleMUueCKoM
AKTMBHOCTH CTyienToB B KI'Y (#1711 OuHO# (OpMBI o0yueHus).
2. OTueTs! CTY/IEHTOB I10 1a00PaTOPHBIM 3aHATHAM.
3. BaHK 3a7anuii K pyOexHbv KouTporsiv Ne 1, Ne 2 (a1st 0uHOH (hopMbI
06yueHus).
4. KonTporbHas pabora.
6. Bornpocs! K 3K3aMeHy / 3a4eTy.

6.2. Cucmema 6anibHO-pelimunzoeoll oyerku pabombt CriyOeHmos no
ducyun/uHe

HaumeHo
BaHHe

CopepxaHue

1 | Pacripep
e/ieHre
bannos
3a
cemecTp
bI TIO
BH7laM
yue6HOM
paboThl,
CpOKH
crauu
yueGHOH
paboTsl
(0oe00n
mes 0o
ceedeHus
cmydeH
mos Ha
nepsom
yuebHoM
3aHAMUU

)

Pacripege/ieHie Ganos,
6 cemecT

Bup
y4ebHOH
paboTsI:

INoceleHne
JIEKLMI

BrironH
eHue U
BrironHenve u 3aluTa
3allMTa pesy/bTaToB | KOHTPOII
nabopaTopHbIX paboT |  bHOH
paboTbl

PyGex
HBIA
KOHTPO
b Nel

PyGexH
bl
KOHTPOJI
b Ne2

OK3ame

BannsHas
OLleHKa:

16x8=86

86x5=406 106

66

66

306

2 | Kpwurepuit mepecuera 6a/nios B

TPaAMLIMOHHYIO OLIEHKY 10 UTOraM
paBoTbI B ceMecTpe U 3K3aMeHa

60 1 MeHee 6a//IoB — HeyZ0B/IeTBOPHUTE/IBHO;

61...73 — 0B/ TBOPHTEJIbHO;
74...90 — xopoLuo;
91...100 — oT/IMYHO.

10




Kpurepuu gorycka K
TPOMEKYTOYHOM aTTecTaL{HH,
BO3MOJKHOCTb I10/ly4eHis GOHYCHBIX
HannoB

Ins fjorycka K TIPOMEXYTOYHOM — arTecTalld IO
QUCLMIUTAHe 3a cemecTp ofyvarolyuiicss Jo/pKeH HaBparb 10
MTOraM TeKyI[ero u pybexHoro KOHTposeli He mMeHee 51 famia.
B cnyuae ecmv ofyvarowuiicss Habpan meree 51 Gawra, To K
aTTecTaljMOHHbLIM HCIIBITAaHUSM OH He JJOITy CKaeTCsl.

[Ons TionyveHusi 3K3aMeHa Ge3 mpoBejeHHs IpOLleAypel
mpoMmekyTouHolt  arrecranpm  ofyuaromemycs  Heo6xoAuMMo
HabpaTb B X0fie TeKyL{ero 1 pybexHbIX KoHTposel He MeHee 61
fata. B stom cmydae uror 6a/ibHON OLEHKH, TIO/TyvaemMow
ofyvalolMMcs;,  orpejie/sieTcs 0 Ko/uuecTy  bawios,
HabBpaHHBIX UM B XOZe TeKyliero i pyGexHbx KoHTposeit. Tlpn
5TOM, Ha YyCMOTpeHHMe TIperojasaTess, OaulbHas OLieHKa
obyuarouierocsi Mo)keT ObITb TIOBBILIEHA 33 CYeT IIOJyUeHHs
JIOTIOJHUTE/IbHbIX Ga/i/IoB 3a aKa/leMU4eCcKy 0 aKTHBHOCTD.

Of6yuaronyiics, MMeOIUA TpaBo Ha [o/yyeHKe OLeHKA
Ge3 TmpoBefieHUs TPOLEAYPbl IIPOMEKYTOUHOM arTecTalju,
MOJKET TIOBBICUTE ee TTyTeM CJjauM aTTecTald0HHOI0 MCIIbITaHHs.
B cnyuae modyveHus ofydaroupmcsi Ha  aTTeCTaljMOHHOM
ucrbiTanui 0 6annoB urtor Oa/UIbHOM OLeHKH IM0 JUCLIMIUIMHE
He CHIDKaeTCs.

3a aKajeMHuecKylo AaKTMBHOCTb B XOJ€ OCBOEHHMs
IMCLIATUTHHBI, YYacTHe B yueGHOM, HayuHo-MCCre0BaTe/bCKow,
CTIOPTUBHOM,  Ky/bTypHO-TBOPUYECKOH U 06111eCTBEHHOH
JesiTenbHOCTH  ofyuvaroljemycss  MoryT — 6bITb  HauMC/IeHbl
JoronHuTeNbHble  Oanmbl.  MakcHManpHOe  KOJIMYeCTBO
JOTIO/IHUTE/IbHBIX  Da//IoB 33  aKaleMHUUecKylo aKTUBHOCTb
cocrasnseT 30.

OcHoBaHHeM [/ TIO/yuYeHWs AOIO/HATE/bHbIX Gasios
AB/IAIOTCA:

- BBITIO/IHEHHe JIONOJIHHTE/IbHBIX 33/JaHKi 110 JUCLATLIHHE;
AOTOJIHUTe/IbHbIe 6as/1bl HAUKC/IAIOTCA HPEHDABBBTEI[EM;

- yyacTve B TeueHHe ceMecTpa B Y4eOHOM, HayuHO-
JICC/IeZl0BATe/bCKOMH, CIIOPTUBHOM, Ky/BTYDHO-TBOPUECKOH I
ob1ecTBeHHOH AesTenbHOCTH KI'Y.

®opmel 1 BYAbI yueGHO# paboThl
/151 HeyCIIeBatoLiX
(BOCCTaHOBUBILHMXCA Ha Kypce
00yueHus1) CTYA€HTOB [/l
ro/TyYeHuMs HeAoCTaloIMX 6a/ios B
KOHLIe cemecTpa

B cryvae ecid K MPOMEKYTOUHOH arrecraduu (3adery)
HabpaHa cymma meHee 51 Gawura, obyuaromemycsi HeobxoArMO
Habparhb HefocTatollee KOMMYECTBO Ba/ioB 3a CYET BBITIOMHEHHUA
JIOTIOTHUTe/IbHBIX 33/aHKH, [0 KOHL]@ TocnefHeid (3a4eTHOH)
HeJle/Td CeMecTpa.

JIMKBU/ALMSA aKafileMUYecKHX 3a/l0/DKeHHOCTeH, BO3HHKILIMX
M3-3a pasHOCTH B Y4eOHLIX IUlaHax [Py I€peBOjie W/H
BOCCTaHOBJIEHUH, TIPOBOAMTCS ryTeM BBITTOJTHEHHS
JOTIONHMTeNbHBIX  3ajaHui, ¢opmMa ©  ofbeM  KOTOPbIX
onpe/ie/seTca IperojaBaresieM.

6.3. ITpoyedypa oyeHUBaHUsl pe3yAbmamos 0C80eHUs OUCYUIIUHBI

Py6e)xHble KOHTPOJH MPOBOAATCS B (POpME IMHMCBMEHHOTO TeCTUPOBAHHS,
9K3aMeH B BH/Ie OTBETa Ha BOIMPOCHL.

Tlepes IIPOBE/IeHHEM PYOEXKHOTO KOHTPOJI TIperio/iaBaTe/ib popabaThBaeT
CO CTY/IeHTaMM OCHOBHO}M MaTepuas COOTBETCTBYIOLIMX Pa3/Je/ioB JUCLMIUIMHBI B
(hopMe KpaTKOH TeKLIMU-{UCKY CCHH.

BapuaHTh! 33JaHuil A1 pyOexxHeIX Kontponed Ne 1, Ne 2 cocrosit u3 12
BOIpOCoB. KaxkbIi MpaBH/IbHBIA 0TBeT oLjeHrBaeTcs B 0.5 Gajuia.
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Ha KaX[yi0 TIOATOTOBKY K PYyGEXHOMY KOHTPO/O CTYAEHTY OTBOJMTCH 1
aKa/ieMHUeCKHi Jac.

IIpenojaBare/b OlleHMBaeT B Ga/iax pesy/bTarbl PYOEKHBIX KOHTpOJIEH
KKZOr0 CTy/IEHTa 10 KOJMUeCTBY NMPABWILHBIX OTBETOB M 3aHOCHT B BEJOMOCTD
yueTa TeKyIljeH yCrieBaeMOCTH.

Ha 5K3aMeHe CTY/eHTy TIpejiaraeTcs OTBeTUTh Ha 2 BOrpoca. Bormpocsl K
5K3aMeHy JOBOAATCA [0 CTYJEHTOB Ha ToC/IeiHel IeKiu B ceMecTpe. Kaxubii
BOTpOC OueHuBaetcs B 15 basios. Ha moAroToBKy OTBETa CTYACHTY otBogMTCH 1
aCTPOHOMHYECKMH Yac.

Pesy/bTaThl TEKYIET0 KOHTPO/S YCIIEBAEMOCTH H 3K3aMeHa (3aueta)
3aHOCATCS TIPENOfABaTeNIeM B 9K3aMEHALMOHHYIO BE/JOMOCTD, KOTOpas CAAETCH B
OpraHM3aLMOHHBIA OTAE] WHCTHTYTa B JIeHb IPOBE/EHHA SK3aMEHA (3auera), a
TaK)Ke BBICTABJISIOTCS B 3aUETHYI0 KHIDKKY CTy/eHTa.

6.4. ITpumepbl OYeHOUHBIX CPedCma 0451 pyGedcHbIX KoHmpoJeil, 3k3ameHa u
3auema

6.4.1 Ipumepbi 3a0anuil d1a pybesicHoeo koHmpos Nel

1. OGyueHMe UCKyCCTBEHHBIX HeHPOHHBIX CeTeH Ha3bIBAKOT:

a) TMPOLeAYPY BBIMKC/IEHHS TOPOTOBbIX 3HAUEHMH 1151 (PYHKLMH aKTUBALIUH,
6) IIpolIeAYPy PacyeTa BTOPBIX NPOM3BOAHBIX BXOAHOTO CHIHA/A CETH,

B) TIPOLIEAYPY NMOZICTPOAKHU BECOBBIX 3HauUeHHH

2. Kakasi 4aCTb CBEPTOUHOrO 6/10Ka He He HY)XX/IaeTCs B 00yueHHH?
a) CBEPTOYHBIH C/IOM;

0) MyJUIMHT;

B) HEJIMHEHHOCTh;

r) sifpa.

3. Kaxoii HEKOHKPETHOMH CeTU He CyI[eCTByeT?
a) LSTM;

6) Vanilla RNN;

B) GRU;

r) MAUL

6.4.2 Ipumepbi 3adanuii dns py6edxicHo20 KoHmpona Ne2
1. Kakoro embedding ciioBa He CymiecTByeT?

a) One-hot encoding;

6) Word2Vec;

B) TF-IDF;

r) RMI.

2. UTO TaKoe CTEMMMHL?
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a) yAa/ieHHe 4acTo BCTPEUAeMbIX CJIOB;

6) HaxoXJeH’e OCHOBBI C/IOBA;

B) y/Ja/IeHHE PEAKO BCTPeUaeMbIX CJIOB;

I') IMPOLIECC TIOMCKA BEKTOPHOT'O TPe/ICTaB/IEHHUS CTOBA.

3. 13 KaKux uacTell COCTOSAT K/IaCCUYeCKHe COCTs3aTe/bHbIE CEeTH?
a) obeuTe b — MPOUTPABILIWK;

6) KOAUPOBIIMK — I€KOJAUPOBILMK;

B) reHepaTop — JMCKPUMHHATOD;

T') CBepTKa — ITyJUIMHL.

6.4.3 IpumepHbiii nepeuerb 8onpocog oA Kk3ameHa (045 OUHOU (POpMb!
obyuerus) / 3auema (014 3a0uHoOl popmbi 0OyHeHus)

1. Ycriexu UCKYCCTBEHHBIX HeHPOHHBIX CeTeH.

2. VicTopus NosiB/IeHHst HCKYCCTBEHHBIX HEHDOHHBIX CETeH.

3. Ilepcenpon. YcrpoiictBo # ero ofyuenwe. CB3b C JIMHEHHOH
perpeccue.

4. CoBpeMeHHbIe NepcenTpOoHbl. DyHKIIMY aKTUBALMH.

5. MHoroc/0iHbI1 niepcernTpoH. OfyueHye MHOTOC/IOHHOTO MePCeNTPoHa.

6. Knaccuduxaius MeToZi0B 60pe0b! C mepeo0yyeHreMm.

7. Boprba ¢ nepeoOy4enrem. HOpMHPOBKA JaHHBIX.

8. MeTo/ibl MHULIMA/TM3al M| BECOB MHOTOC/IOHOrO MEPCENTPOHA.

9. Pery/isipH3aliys B HeHPOHHBIX CETSX.

10. Hopmanu3awusi 110 MUHH-0aTyam.

11. CoBpemeHHbIE METO[bI ONTHMHM3ALMM, NPUMEHAEMbIE IIPH 00yueHuH
WCKYCCTBEHHBIX HEHPOHHBIX CETeH.

12. TIpeATIOCHITKH MOSBIEHNs CBEPTOYHBIX HEHPOHHBIX CETEH.

13. Ctpykrypa cBepTOYHOro O/10Ka.

14. OGyueHHe CBEPTOYHOTO O/I0Ka.

15. 3amava Knaccu(HKalpH U306 paxeHuit. VinTeprperaips feature map.

16. Apxurektypa WHC fgn1a  pemeHus 3ajaua  KJIaCCHMKALH
usobpakenuii: LeNet-5, AlexNet.

17. Apxutektypa WHC s pelleHMs 3ajada  KIACCHGUKALMH
usobpaxenuit: VGG.

18. Apxurektypa WHC s pemeHus 3ajada  KIaCCHMKAUMH
u3o6pakeHuit: Inception.

19. Apxutektypa WHC /Ui pelleHMs 3aJa4Ya  K/IacCHpHKaLuu
u3obpakeHuii: ResNet.

20. ABTOKOAMPOBLIMKY. ApxuTeKTypa. ObyueHue.

21. PekyppenTHole HeiipoHHsle cetH. Simple RNN. Apxwurektypa.
O6yuenue.

22. PekyppeHTHbIe HelipoHHble ceTH. LSTM.

23. PexyppeHTHbIe HelipoHHble cetd. GRU.
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24, NLP. O630p 1 Tms! 333au. [Ipego6paboTka TekcTa.

25. NLP. Brisenesve npusnakos. One-hot encoding. Bag of words.

26. NLP. Brigenenve npustakos. TF-IDF. PML

27. Word2Vec.

29. OrnmcaHue TOpPOXAAIOUMA Mojened. TakCOHOMHUA TIOPOXJAKOIMX
MO/IeJIe.

30. WaveNet. Kasyamsuble cBepTKH. PixelRNN, PixelCNN, Draw.

31. TlopoXJaroIHe COCTsA3aTe/TbHbIe MOJE/H. ['enepaTop. JJUCKPUMHHATOD.
®opmamzarusa GAN.

32. ApXMTEKTypbl, OCHOBaHHble HA GAN: DCGAN, SRGAN, yCIOBHbIA
GAN. InfoGAN, StackGAN.

33. CocTs3aTe/bHbIA aBTOKOAHPOBIIMK. YCoBHbI AAE.

6.4.4 IpumepHbie membl KOHMPObHOU patomb!

1. Apxurektypa 4 oOyueHue TpaHC(opmaTopoB B 33Jaue MAlIMHHOTO
nepeBo/a.

2. SI3BIKOBbIE MOZETH. IMOEIIHHIH NPE/IOKEHNH.

3. McKyCCTBeHHbIE HEHPOHHbIE CETH B 3a/jaue reHepalyy 1306paKeHHH 110
OTICAHHIO.

4. VIcKyCCTBeHHbIe HeMPOHHBIE CETH B 33/ja4 aHa/M3a PeH.

5. McKycCTBEHHBIE HEHPOHHbIE CeTH B 33/1aU CUHTE3a PEUH.

6.5. POHO OYEHOUHbIX Cpedcms

Mo/HbLi OaHK 3a7aHuii [/ TeKymero, pYOeXHBIX KOHTpO/ei |
TIPOMEXYTOUHOM AaTTeCTAlMM MO /JMCLMIUIMHE, IT0Ka3aTeld, KDPHTEPHH, LIKA/bI
OLEHMBaHHA KOMIIETEHL{MH, MeTOJMUeCKMe MarepHasbl, — ONpE/essroLe
NpOLIE/ypbl OLeHMBAHHs 06Pa30BaTe/LHBIX Pe3y/bTaroB, NMPHBEAEHLI B yuelHo-
MeTOQUUEeCKOM KOMIUIEKCEe JUCITUITIIMHBL

7. OCHOBHASI Y JJOITO/THUTEJIbHASI YYEBHAS JINTEPATYPA
7.1. OcHoBHan yueGHasA 1dTeparypa

1. Huxonenxo C., Kagypun A., Apxanrensckas E. I'mybokoe o0yueHne. —
CII6.: ITutep, 2018. — 480 c.: ui.

2. T'yndennoy f., Benmpkuio 1., Kypeumms A. TiyGokoe oGydente / mep. ¢
anr. A. A. C/HKHHA. — 2-€ M3[., ucrp. — M.: IMK TIpecc, 2018. — 652 c.

3. llosue ®. I'ny6okoe obyuenue Ha Python— CII6.: ITurep, 2018. — 400
C.: UL
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8 MATEPUA/IbHO-TEXHUYECKOE OBECIIEYEHHE

JMVICIIAILINHBI
8.1 TexHuueckoe obecneueHue
Ne HaumeHoBaHHEe M cromb30BaHue
i KomruexT: HOyT6yXK, Jlns  JIeMOHCTPALMH  MIUTFOCTPATHBHOTO
Me/I{a-TIPOEKTOP, FKPaH MaTepHaJia MpH YTeHHH JIEKIIHH.
HEpCOHa}IbHI:H\;I KOMIThEOTED MCHOHBByETCﬁ B KauecTBe HHCTPYME‘HTH H
2 00bEeKTa MCC/IELOBAHHS TIPHU BBITOHEHHH
CTaH/apTHOH KOMI/IEKTaLMH /1ab0paTOPHBIX M KOHTPOJIbHBIX PaboT.
8.2 IpozpammHoe obecneveHue
Ne HaumeHoBaHMe Wcnonmb3oBaHne
1 | PyTorch um Tensorflow/Keras
Peanusarps MPOrPaMMHOr'0
obecrieueHus B pamMKax
, | Minerpupoarast cpezia pa3paboTku Py- naGoparopHeX pabot
Charm

9 /I CTYJEHTOB, OBYYAROIUXCS C NCITIO/Ib30BAHUEM
JTUCTAHIIIOHHBIX OBPA30BATEJIbHbBIX TEXHOJIOT WA

[IpM MWCIIO/b30BAHMM  NIEKTPOHHOTO  O0yueHMs ¢ AMCTAHLMOHHBIX
o6pa3oBaTe/bHBIX TexHonmorvi (ganee 30 u [OT) 3aHATHs TIOJHOCTBIO WM
YACTHYHO TTPOBOAATCA B PeXXUME OH/aiH. O0beM JUCLMIUIMHEL U PACTIPE/e/IeHHe
HAarpy3kd N0 BHJaM paboT COOTBEeTCTByeT II. 4.1. PacripezeneHve 6annoBs
cooreercteyer 1. 6.2, m160 MOXeT OBbITH U3MEHEHO B COOTBETCTBUU C pEILIEHUEM
kadezper, B ciyuae mepexoza Ha 30 u IOT B mporecce obyuenust. Pemenue

Kadezpel 06 HCMO/BL3YEMbIX TEXHOJIO

IUSIX M CHCTeMe OL[eHWBaHWs [JOCTHXKEHHH

06yUaroIMXCsl NPUHEMAETCS C yUeTOM MHEHMH BeJyIlero Mpero/jasareid H
JIOBOJJMTCS IO CBEZIeHHsI 00y JaroImXCsi.
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AHHOTaLMA
paboueli MPOrpaMMBbI yueGHON JUCLIMIT/IHbL

HEWPOKOMINBIOTEPHBIE CUCTEMBI
06pa3oBaTe/LHOM NPOrPaMMBbI BLICIIEro 06pasoBaHks —
rporpaMMsl OaxasaBpyaTa

09.03.03 ITpukiagHas HHPOPMATHKA

HATPABIeHHOCTh
HHmeekmyanbHble UH(OPMAYUOHHbIE CUCMEMbl U MeXHOM02UU

dopmbI 00yUeHHst — OUHast, 3a0UHas
TpyA0eMKOCTb OCBOEHHS JUCLMIIIAHBI — 3 3au. ez, (108 akaz. 4acoB) AJIs
ouHoit popms! 1 3 3au. e, (108 axan. yaca) 151 3204HON (POPMBIL.
CemecTpsl: 6-# (ounast popma 06yuennsi), 7-i (3a0uHas dopma 00yyenus)
TTpoMeXKyTOUHAs aTTeCTalMsA: SK3aMeH A7 OuHO# (OPMBI U 3aUeT JJIs
3a04HOM (hOpPMBbI 00y UEHHS

Cojep>XaHHe JUCLUIUTHHbI
Paspen 1. OCHOBHbIE apXHUTEKTYPbl HCKY CCTBEHHBIX HelpOHHBIX ceTel
Pasgen 2. HoBble apXHTEKTYPbl HCKYCCTBEHHbBIX HepOHHBIX ceTel U MX MPUMeHeHHe

16



