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l. AHHOTALIUA
1. Heab u 3aga4u AMCHUTNIMHBI
[lenbto OCBOEGHMSI JUCHMIUIMHBI SIBJSIETCSI Pa3BUTHE INPAKTUYECKOTO HaBbIKa
UCIIOJIb30BaHUs IPUHLUIIOB O0yUYEHUS TIIyOOKUX ceTeil.
3a/1a4l OCBOEHUSI JUCIUILINHBI:
® [IOJIy4YeHUE NPAKTUYECKUX HABBIKOB peaju3alii 0a30BbIX aJrOPUTMOB
rJIyOOKOro 00y4eHus;
® YMEHUE UCIOJIb30BaTh NPOrPAMMHBIE HWHCTPYMEHTHI W OMOJIMOTEKH,
peanu3yronme MeToAbl U 0a30BbIE AITOPUTMbI TTTyOOKOro OOy4eHMs st
pelIeHUs IPUKIAIHBIX 3a/au.

2. MecTo tucuunMHbl B cTpykrype OOII

JlaHHast QUCUMIUIMHA OTHOCUTCA K pazieny «IuciurummHabl npoguiis MOAroTOBKMY
gactd, (GopMHUPYeMOM yYaCTHMKAMH OOpa3oBaTeNIbHBIX OTHOIIEHWH broka 1,
AIIEKTUBHBIEC JUCUUTUIMHEI 2.

3. 00beM OUCHMILIMHBI: 3 3a4yeTHEIX eavami, 108 aKaJIeMIYCCKUX
4acoB, B TOM YHCJIE:
KOHTAKTHAsI ayJIUTOPHAsi padoTa: JCKINA 0 9acoB, TPAKTUICCKHE

safsTst 40 4gacos, B T.4. pakThyeckas moarotoka 40 qacos.
KOHTAKTHAsi BHeAyJIWTOPHasi padoTa: KOHTPOJb CaMOCTOSITEIILHOM PaOOTHI
0, B TOM umucne KypcoBaspabora__ 0 ;
camocTrositeIbHAas padora: _ 68__ 4acoB, B TOM YHCIIE KOHTPOJb __ 27 .

4. Tlnanupyemble pe3y/bTaTbl O0y4YeHHs] MO IUCHHUILIMHE, COOTHECEHHbIE C
IVIAHMPYEMBbIMH Pe3yJIbTATAMH 0CBOCHHS 00Pa30BaTeILHOM MPOrPaMMbI

ILnanupyemsle pesyiabrarsl | [IL1anupyemble  pe3yabTtarbl  00y4eHHsi 110
OCBOCHMA 00pa30BaTeJIbHOM | JUCHUILIUHE
nporpammsl  (popmupyembie

KOMIIETEHIUH)

HK-7 Cnoco0en | [IK-7.2 BpImonHseT NOATOTOBKY M pPa3METKY
OCYLIECTBJIATH coop M | CTPYKTYPUPOBAHHBIX M HECTPYKTYPHUPOBAHHBIX
MOATOTOBKY JAaHHBIX ISl | JAHHBIX JJI MAIIUHHOTO OOYYECHHS

cucTemM HCKYCCTBEHHOI0

HHTEJJIeKTA

IIK-10 Cnocoben | [IK-10.2 Hcnons3yer TexHojoruu cobopa,
IVIAHMPOBATH H | 00pabOTKH, MHTEpIpETAllMU, aHallu3a U OOMeHa
OPraHU30BbIBATH CBOI0 | HTHGOpMAaIIUCH v y4EeTOM TpeOOBaHMIMA

AeATeJbHOCTh B HuGpoBoM | HHPOPMAITMOHHOM 0€30MTaCHOCTH
NpPOCTPAHCTBE €  YYeTOM
NMPaBOBbIX H I THYECKUX HOPM
B3aHMO/IeliCTBUSI YeJI0BEeKAa U




HCKYCCTBCHHOI'0 MHTEC/IJICKTA

7 TpeOOBaHUM
HH(POPMALMOHHOMI
0e30IacHOCTH

5. ®opMa npoMeXyTOYHOM aTTecTamuu 3a4et (8 cemectp).

6. SI3bIK NpenoxaBaHusl PyCCKUil.

Il. Conepaxanme AMCUHMILVIMHBL, CTPYKTYPHPOBAaHHOE IO TeMaMm (pasgejam) ¢
YKa3aHHEM OTBEJCHHOI0 HA HMX KOJMYEeCTBA AKaJeMUYECKHX YaCOB U BH/OB

YUeOHBbIX 3aHATHH

1. Jlst cTyAeHTOB 04HOii hopMbI 00yUeHHS

VYuebnas mnporpamma — | Beero KonTaktHas pabora (4ac.) CamocTost
HaUMEHOBAHUE pa3/ielioB | (4yac.) Jlexuum [IpakTyeckue | Te€IbHAs
U TEM (;maboparopHbie) | pabora
paboThI (gac.), B
TOM
o =
g g quclie
S © _ | KOHTPOJIb
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ApXUTEKTYpbI
CBEPTOYHBIX HeﬁpOHHHX 16 6 3] 10
ceren
Busyanuzanus
HEUPOHHBIX CETEN U 22 8 8 14
re’Hepanusi u300paxeHui
PexyppeHTHBIE
. 16 6 6 10
HelpoceTn
AHanu3 TeKCTOB 14 4 4 10
JleTekTupoBaHue
00BEKTOB Ha 14 4 4 10
H300paKEHUSIX
OOyuenue 6e3 yunTens 26 12 12 14
NUTOIO 108 0 0 40 40 68

Conep:xanue pa3aesoB (TeM) TUCHUILIMHBI




HaumenoBanwue pa3aenon
(TeM) AUCIUTIITUHBI

Conepxanue paszienoB (TeM) JUCHUTLIAH

ApPXUTEKTYpbl ~ CBEPTOYHBIX
HEUPOHHBIX CETEU

gacth 1 — uyemnuonbl ImageNet u ux
«ponctBeHHukn» LeNet, AlexNet, VGG,
GoogLeNet / Inception, ResNet, Inception-
v2-v4,SENet, Highway Net, Xception.
ResNet: nmouemy paboraer. Kiaccuueckue
ApXUTEKTYphl B HAIKW JHU. 4YacTb 2 —
npyrue apxutekTypbl Network in Network
(NiN), Deep Networks with Stochastic
Depth, FractalNet, Fractal of FractalNet,
DenseNets,  ResNeXt, = MultiResNet,
PolyNet, HyperNets, EfficientNet,
MobileNet,  SqueezeNet,  ShuffleNet,
FBNet (+NAS), WideResNets, RevNet,
IRevNet, NFNets , ConvNeXt.

Busyanuzamusa  HEMPOHHBIX
ceren 17} reHepanus
M300paKeHUM

3auem HaOmoAath? 3a YEM  MOXKHO
HaOmonath B NN? Busyanuzanus BECOB:
CBEPTKM TEpBOro cjosi. Busyanuzanus
BECOB / HEPOHOB MTPOMEKYTOUHBIX CIOEB:
«deconvnety. Class Activation Maps
(CAM). Guided Backpropagation.
Interpretable Convolutional Neural
Networks.  Grad-CAM. CrangapTHbie
CpelICTBa B MPU3HAKOBBIX MPOCTPAHCTBAX.
Ananus AKTUBALIUU HEUPOHOB.
UyBCTBUTENBHOCTD K yIAJICHUIO
(Occlusion sensitivity). «Saliency maps» —
TpagueHTsl (MUX MOJYJIH) TI0 BXOIY.
AHanu3 OTACIbHBIX HEUPOHOB / KaHAJIOB /
cnoés: Class Model  Visualisation.
HeliponckyccTso. HCCIIEIOBAaHNE
HEUpPOHOB,  CEMAaHTUYECKHE  CJIOBapH.
CoBpeMeHHbIe METOJIbI: FullGrad.
['enepamuss  uzoOpaxkenuit. ['eHepanus
TEKCTYP. I'enepanus MEH3aXKEN.
Crunuzanust (mepeHoc cTtuis). beicTpas
CTHJIM3AITHL.

PexyppenTtHbie HElipoceTH

RNN (6a30Beiit 6510k). RNN: o0yuenue.
RNN: KaK pemarb 3aJaun
kinaccubukanuu. LSTM. 3a0biBaroriuit
reit (Forget Gate). Bxoano#i reiir (Input
Gate). OoOHoBnenune cocrosausi (Cell
update). Beixomnoii reiit (Output Gate).




Gated Recurrent Unit (GRU). Meroa
dopcupoBanus yuutens (teacher forcing).
Scheduled sampling. JIByHampaBieHHBIC
(Bidirectional) RNN. TI'mybokue (Deep)
RNN. I'my6okue neynamnpabienasie RNN.
Mmuoronanpasiaenabie RNN. TlukcenbHbie
RNN. Pexypcusnsie (Recursive Neural
Networks) HC. Exploding / Vanishing
gradients. OcoOeHHOCTH peryyspu3aiu B

RNN: Dropout. OcobenHoctu
perymsapusaniun B RNN: Batchnorm. MI
(Multiplicative Integration).

Wurepnperanus LSTM: Sentiment neuron.
IIpumenenune RNN.

AHaJIU3 TEKCTOB

33,[[3‘11/1 C TCKCTaMU. I[aHHLIe. IHonumanus
A3bIKA (Language Understanding).
CBépTO‘{HBIG MOACIN JJIA TEKCTaA.
Dynamic Convolutional Neural Network.
Very Deep Convolutional Networks for
Text Classification. Cpasaerne CNN Vs
RNN. CNN + LSTM = C-LSTM. CNN +
LSTM = LSTM-CNNs-CRF. Moaems
seq2seq. O0o6meHus seq2seq. Mexanusm
BHUMAHUSL. BI/II[BI BHUMAHUSL.

JletextupoBaHue  0OBEKTOB
Ha U300paKEHUIX

3agaun c N300paKCHHUSIMHU:
Knaccuduxkarnmus, Jlokanuzammus,
JleTexTHpOBaAHUE, CermenTaius,
[IpeoOpazoBanue N300paKeHUH,
BoccranoBnenue 00BCKTOB.
Knaccudukanusa mzodpaxkeHuid — nouemy
HETPUBHAJIbHAS 3ajaya, perieHue,

npoOsiemsl. JleTekTupoBanue 00beKTOB: R-
CNN, Spatial Pyramid Pooling (SPP-net),
Fast R-CNN, Faster R-CNN, YOLO, SSD.
Selective Search. Metpuku kauectBa. Non
Maximum Suppression (NMS).
Cermenranus o0bekToB. Mask R-CNN.
Feature  Pyramid  Networks (FPN).
HerektupoBanue  o0bekToB.  R-FCN.
FCOS: Fully Convolutional One-Stage
Object Detection.

OO0yueHnue 6e3 yuurens

ABTOKOIMPOBIIHUKH (Auto-encoders).
['myOokue aBTOKOAMPOBIIMKH. Denoising
Autoencoder. Cokpamaroniue




ABTOKOIUPOBIIVKHU — Contractive
Autoencoders (CAE). IIpemnoOyueHue c
MOMOIIIbIO aBTOKOJAUPOBIIUKA (PaHbIIIEe TaK
nemann).  Sparse  Coding.  Context

Encoders. Hcnons3oBanue RBM.
I'nyookue RBM (Deep Boltzmann
Machines). SOM —
Camoopranmsyromiecsi kaptel KoxoHeHa.
Cxatwue. ['eHepaTrBHas MOJICITb.
[IpoGnema oIeHKHM TUIOTHOCTH. PermeHus
TUTSI OLICHKH TUTOTHOCTH.

ABToperpeccuonuble  mozenud. Masked
Autoencoder for Distribution Estimation
(MADE). Masked Temporal (1D)
Convolution. Masked Spatial (2D)
Convolution: PixelCNN, PIXELCNN++,
PixelSNAIL, PixelRNN. Masked
Attention + Convolution. ITotox (Glow):
real NVP, Glow. ABTOperpeccuoHHbIE
notoku (Autoregressive Flows)

I11. O6pa3oBare/ibHbIE TEXHOJIOTHH

VYyebHas nporpaMma — HAMMEHOBAHHE Bup 3ansTus Oo0pazoBarenbHbIC
Pa3IeJIOB M TEM (8 CIpPO2OM
TEXHOJIOTUH

coomeemcmauu ¢ pazoerom || PI1J])
ApPXUTEKTYpBI CBEPTOYHBIX Jlexuum, 1. U3noxeHue

. . NPaKTUYECKHE | TEOPETUIECKOTO MaTepuaa
HCUPOHHBIX CCTCHU

3aHATUSA (mpe3enTanus)

2. CaMoCTOSTENBHOE
U3Yy4EHUE TEOPETHUECKOTO

MaTtepuaa
Busyanusanus HEHPOHHBIX CETEU U Jlexuum, 1. UznoxeHne
V) MPAKTUYCCKUEC TCOPCTUUCCKOTO MaTCpuaia
reHepanus n300paxxeHui
3aHATUSA (mpe3enTanus)

2. Pemienue 3amau
3. CaMocTOosSTENBHOE
W3YYCHHUE TEOPETHICCKOTO

MaTepuana

PexyppenTHbIe HelipoceTH Jlexuyn, 1. U3noxenne
IPAaKTUYECKHE | TEOPETHUYECKOro MaTepuana

3aHATHUSA (npe3eHTanus)

2. Pemmenue 3amgay

3. CamocrosTenbHOE
W3Y4YEHHE TEOPETHUECKOTO
MaTtepuaa




AHalIu3 TEKCTOB Jlexmum, 1. 3noxxenune

MPaKTUYECKHE | TEOPETUUYECKOro MaTepuaia
3aHATHS (mpe3enTanus)

2. Pemenue 3amau

3. CamocrosTenbHOE

U3YYCHHUE TCOPETUICCKOTO

Marepuasia
JleTexTrpoBaHue 0OBEKTOB Ha Jlexuun, 1. U3noxenue
MMPAKTUYCCKUC TCOPCTUUCCKOTO MaTCpuaia
H300paKeHUAX
3aHATHUS (mpe3enTarus)
2. Pemenue 3amau
3. CaMmocTosTENBHOE
HU3Yy4YCHUC TCOPCTUICCKOI'O
Marcpualia
OOGyuenue 6e3 yauTens Jlexuun, 1. U3noxenue
IMPAKTUYCCKUE TCOPECTUUCCKOTO MaTCpHralia
3aHATUSA (npe3eHranus)

2. Pemienue 3amau

3. CamocrosTenpHOoe
U3yYCHHE TEOPETUYECKOTO
MaTepuana

[IpenonaBanue y4yeOHON AUCIUIUIMHBI CTPOUTCS HA COYETAHMM JIEKLHUA U
NPAKTUUECKUX 3aHATUN U Pa3IUUHbIX (JOPM CaMOCTOSATEIbHON pabOThI CTYACHTOB.

B mpomecce 0oCBOEHMS — AMCUMILIMHBI  MCIOJB3YIOTCS  CIEAYIOLIUE
o0Opa3oBaTeNbHbIE TEXHOJIOIHH, CIOCOOBI U METOABI (POPMUPOBAHMS KOMIIETEHIA:
7a0opaTopHble  3aHATUS B KOMIIBIOTEPHBIX  KjaccaX,  BBINOJHEHHE
WHIUBUYAIbHBIX 33JJaHUI B pAMKaX CaMOCTOSITEIbHON paOOTHI.

CaMmocTosTenbHass paboTa CTyAEHTOB OpraHu3yercs B (OpME pEeLICHHS
3aJlaHul MO0 TPEIJIO)KEHHBIM TEMAaTUKaM, a TAaKKE BBIMOJIHEHUH PACUETHBIX WIIU
KYPCOBBIX pa0OT, MMCbMEHHBIX JOMAIIHUX 3aJaHUH.

IV. OueHounble MaTepualbl AJs1 NPOBedeHUs TeKylleil U NMPOMeKYTOYHO
aTTecTalum.

s mpoBeaeHus TEKYIIEN U MTPOMEKYTOUYHOU aTTECTALIUU:

HK-7 Cnocoben | [IK-7.2 BpinonHser NOATOTOBKY U pPa3METKY
OCYLIECTBJIATH coop U | CTPYKTYPUPOBAHHBIX M HECTPYKTYPHUPOBAHHBIX
MOATOTOBKY JAaHHBIX ISl | JAQHHBIX JJI MAIIMHHOTO OOY4YEeHUS

CUCTEM HCKYCCTBEHHOT'O

HHTEJJIEKTA

IIK-10 Cnocoben | [IK-10.2 Hcnons3yer TexHojoruu cbopa,
IVIAHMPOBATH H | 00paboOTKH, MHTEpIpETAIllMU, aHalu3a U OOMeHa
OPraHu30BbIBATH cBOI0 | HHbOpMaIUeH C Y4ETOM TpeOOBaHUI




AeATeJIbHOCTh B UG pPoBOM | MHOOPMAITMOHHON O€30MaCHOCTH
NMPOCTPAHCTBE €  y4eTOM
NMPABOBbIX M ITHYECKUX HOPM
B3aUMOJAEHCTBHUS 4YeJ0oBeKa U
HCKYCCTBEHHOT0 HMHTEJJIEKTA

" TpeOOBaHUM
HHGpoOpMALMOHHOM
0e3omacHOCTH

s 6cex komnemenyutl 00UH CNOCOO ammecmayuu.

dopma arrecTaiuu: OTBET 10 TeMaM Kypca (3a4er)
Crioco0 arTecTaluu: yCTHBIN
Kpurepuu OLeHKH:

* omeem YeloCmHbIL, BepHbIl, meopemuyecku 00ocHosanubli. Kniouesvie
NOHSIMUSL U MEePMUHBL NOJIHOCMbIO PACKpblmbl. Dakmul u npumepvl 8 NOTHOM
obveme obocHosvlsarom evieo0ovl — 30 bannos;

* meopemuueckas apeyMeHmayusi HenoJaHdAs Ul CMbICA KIH0UeBblX NOHAMUL
He o0vsacHen — 20 6annos;

* Jonyuemnl OwUOKU, npuseouiue K UCKAIHCEHUIO cMbleaa.
mepMuHo02UYecKull annapam packpolm — 10 6annos,

* OJonywenvl OWUOKU, CeUOemelbCmeyruue 0 HEeNOHUMAHUU — MeMbl.
Tepmunonocuueckuil annapam ne packpvim — () 6annos;

* BEPHO peutenvl 3a0ayl, uLIocmpupyiowas 3uanue Kypca — 10 6annos;

* npu peuwilenuu 3a0ay, OOnyuleHvl apugmemuyeckue owuoKku — 5 6anios;

* npu peuilenuu 3a0ay, 0Onyulersvl jocudeckue oumuoxu — 3 obaiia;

* peuieHue 3a0ay HesepHo uiu omcymcemayem — () 6annos.

[Tpumepsl OIIECHOUHBIX CPEICTB MpPUBENEHBI B pazzene V.
V. Y4ebHo-MeTOAMYecKoe U HH(POPMAIIMOHHOE 00ecTieYeHne TUCIMIIIMHBI

1) PexomeHnyemasi JJuTepaTypa
OcHoBHas JuTeEparypa:

1. Pakurckuii, A. A. MeToJabl MaIIMHHOTO OOyYEHHS: Y4E€OHO-METOAMYECKOE
nocobue / A. A. Pakurckuii. — HoBocubupck: Cubupckuii rocyaapcTBEHHBIN
YHUBEPCUTET TelIeKOMMYHUKauid u uHpopmatuku, 2018. — 32 ¢. — Teker:
anekTponHbiit // IudpoBoii obpazoBatenpHbili pecypc IPR SMART: [caiit]. —
URL: https://www.iprbookshop.ru/90591.html

2. Teopuss m mpakTUKa MaIIMHHOTO O0O0y4yeHus: ydebHoe mocobue / B. B.
Boponuna, A. B. Muxees, H. I'. fpymkuna, K. B. CaroB. — VYbSHOBCK:



https://www.iprbookshop.ru/90591.html

VY IbSIHOBCKHUI TOCYapCTBEHHBIN TeXHUYECKUW yHUBepcuret, 2017. — 291 ¢. —
ISBN  978-5-9795-1712-4. —  Tekct: onektpoHHeii //  I{udposoit
oOpa3oBaTeIbHBIH pecypc [PR SMART: [caiiT]. — URL:
https://www.iprbookshop.ru/106120.html

JlonoiHUTEIbHAS JIUTepaTypa:

1. Capaes, II. B. Meroasl MammMHHOr0 OOYyYEHHs: METOJUYECKUE YKA3aHUSA W
3amaHus K JabopartopapiM pabortam mo kypey / II. B. CapaeB. — Jlumerxk:
Jluneuxuii rocyapcTBeHHbIN TexHnueckuid yausepcuret, ObC ACB, 2017. — 48
c. — Texkcr: anexrponnsiii / LHudposoii obpazoBatenbhblii pecypc IPR SMART:
[catit]. — URL.: https://www.iprbookshop.ru/83183.html

2) IlporpaMmmHoOe oGecrieyeHne

KoMmnbloTepHblii kiaace paky/abTeTa NPUKJIAIHOH MaTeMaTHKU U KuOepHeTHKH Ne 46
(170002, TBepckast 00.1., r.TBepb, CanoBblii nepeyJiok, 1.35)

Adobe Acrobat Reader DC - Russian OecIIaTHO

Apache Tomcat 8.0.27 OecriaTHo

T'ocynapcTBeHHBIN KOHTPAKT Ha MOCTaBKY JIMLEH3MOHHBIX
Cadence SPB/OTCAD 16.6 nporpaMMHbIX npoaykros 103 - TK/09 ot 15.06.2009

GlassFish Server Open Source Edition 4.1.1 OecriaTHo

Google Chrome GecruiaTHO

Java SE Development Kit 8 Update 45 (64-

bit) OecIuiaTHO

JetBrains PyCharm Community Edition 4.5.3 | 6ecruiaTtHO

JetBrains PyCharm Edu 3.0 OecIuiaTHo

\[/(Vﬁ%%rjvksy Endpoint Security 10 sux Akt Ha nepenauy npas [1K545 ot 16.12.2022

Lazarus 1.4.0 OecruraTHO

Mathcad 15 M010 Axr npenocrasienus npas 1C00000027 ot 16.09.2011

MATLAB R2012b Axt npenoctasnenus mpas Ne Us000311 ot 25.09.2012

MHoro¢yHKINOHATbHBIHA GecIaTHO

penakrop ONLYOFFICE 6ecmuiataoe 10

OC Linux Ubuntu 6ecrumataoe IO GecriaTHo

MiKTeX 2.9 OecriaTHO

MSXML 4.0 SP2 Parser and SDK OecraTHO

NetBeans IDE 8.0.2 OecruraTHO

NetBeans IDE 8.2 OecruraTHO

Notepad++ OecIuiaTHO

Oracle VM VirtualBox 5.0.2 GecriaTHoO

Origin 8.1 Sr2 ZI0r0BOp Nel13918/M41 ot 24.09.2009 ¢ 3A0 «CodTtJlaiin
Tpeitn»

Python 3.1 pygame-1.9.1 GecraTHO

Python 3.4 numpy-1.9.2 OecriaTHoO

Python 3.4.3 OecriaTHoO

Python 3.5.1 (Anaconda3 2.5.0 64-bit) GecriaTHo

WCF RIA Services V1.0 SP2 OecriaTHO

WinDjView 2.1 OecriaTHoO

R Studio GecriaTHo

Anaconda3 2019.07 (Python 3.7.3 64-bit) GecriaTHO



https://www.iprbookshop.ru/106120.html
https://www.iprbookshop.ru/83183.html

KomnbroTepHslii kiiace ¢pakynbTeTa NIPUKJIATHON MAaTeMATHKH M KnOepHeTHKH Ne 249
(170002, TBepckast 00.1., r.TBepb, CanoBblii nepey.iok, 1.35)

FOC}UJapCTBeHHLIfI KOHTPAKT Ha MOCTaBKY JIMIICH3UOHHBIX

Cadence SPB/OrCAD 16.6 nporpamMHbIX npoaykroB 103 - I'K/09 ot 15.06.2009

FidesysBundle 1.4.43 x64 AXT mipremMa Tiepesiaud 1o morosopy Ne02/12-13 ot 16.12.2013

Google Chrome GecruiaTHO

JetBrains PyCharm Community Edition 4.5.3 OecIuIaTHO

Kaspersky Endpoint Security 10 s Windows | Akt Ha nepemauy mpas [TK545 ot 16.12.2022

Lazarus 1.4.0 6ecrmaTHO

Mathcad 15 M010 Akt nipenoctasnenns mpas KC00000027 ot 16.09.2011
MATLAB R2012b Akt npenoctasierus mpas Ne Us000311 ot 25.09.2012
MiKTeX 2.9 GecruratHo

NetBeans IDE 8.0.2 GecraaTHO

Notepad++ OecIuIaTHO

OpenOffice OecIuiaTHO

Origin 8.1 Sr2 %%2;;? Nel13918/M41 ot 24.09.2009 ¢ 3A0 «Co¢rJlatin
Python 3.4.3 OecCIIaTHO

Python 3.5.1 (Anaconda3 2.5.0 64 bit) OecmiaTHo

R for Windows 3.3.2 OecmaTHO

STATGRAPHICS Centurion XVLII Akt npuema-tiepenaun Ne Tr024185 ot 08.07.2010
MHoro¢pyHKINOHATbHBIH GecIIaTHO

penakrop ONLYOFFICE 6ecmtathoe 10

OC Linux Ubuntu 6ecrimataoe IO OecmiaTHo

3) CoBpeMeHHbBIE MPO(ecCHOHAILHBIE 0a3bI TAHHBIX M HH(POPMALOHHbIE

CHpaBO‘IHLIe CUCTEMBI
1. OBC «ZNANIUM.COM» www.znanium.com;

2. OBC «YHuBepcurerckas oubmmoreka onnaita» https://biblioclub.ru/;
3. OBC «Jlanwy http://e.lanbook.com.

4) IlepeueHb pecypcoB HHGOPMAIMOHHO-TEJIEKOMMYHHKAIIMOHHOW CEeTH
«HTEpHET», HEOOXOAUMBIX IJIs1 0OCBOEHUS TUCHMILIMHBI
1.  Math-Net.Ru [DNeKTpOHHBIM pecypc]: 00111epOCCUCKUI
MateMatnyeckuii moprtan / Marematudyeckuid uHCTUTYT UM. B. A. Crekiosa
PAH ; Poccuiickas akajgemusa Hayk, OTaeneHHe MaTeMaTUYECKUX HayK. - M.:
[6. u.], 2010. - 3arn. ¢ TuTyI. 3KpaHa. - b. 11.
URL.: http://www.mathnet.ru
2.  YuuBepcurterckas Oubnumorexka Online [DnekTpoHHBIN pecypc]:
anekTpoHHas Ooubnuoreunas cuctema / OOO "Jlupekr-Meaua". - M. : [6. u.],
2001. - 3arn. ¢ Tutyn. skpana. - b. 1. URL: www.biblioclub.ru
3. YuuBepcaibHble 0a3pl gaHHbIX EastView [OnexTponHblii pecypc):
uHpopmamonnsiii pecype / EastViewInformationServices. - M. : [6. u.], 2012.
- 3ari. ¢ TUTYJL. 3KpaHa. - b. 11.
URL: www.ebiblioteka.ru
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4.  Hayunas snextponHas oubnnorexka eLIBRARY.RU [DnextponHbIi
pecypc]: uadopmanmonnsiii noptan / OO0 "PYHOB"; Cankr-IlerepOyprekuit
rocyapCTBeHHBIA yHUBEpcUTET. - M. : [0. u.], 2005. - 3armn. ¢ TUTyI. 3KpaHa. -
b. 1.

URL: www.eLibrary.ru

VI. Meroaunueckne MaTepraJsibl JJIsi 00y4arOIIMXCH 110 0CBOCHUIO TMCIMILINHBI
Meroanyeckue YyKazaHusl I O0y4alOIIMXCA IO TMOArOTOBKe K
CEeMHHAPCKHUM 3aHATHAM
Baxxnoli cocraBisromeil qanHoro pasnena PIIJ] sBnsitorcss TpeOoBaHMsS K
PEUTHHT-KOHTPOJIIO C yKa3aHUEM OaJlioB, paclpeaeNeHHbIX MEXKIY MOIYISIMU
Y BUJaMU pabOThl 00yYaroIuXCsl.

MakcumainbHast cymma OayoB o yueOHOMI JUCUUILINHE,
3aKaHYMBAIOIICHCS 3a4eTOM, 0 uToraM cemectpa cocrapisier 100 6ammos (50
6asoB - 1-it moaynb 1 50 6amioB - 2-if MOIYJIb).

Crynenty, HaOpasiemy 40 6aJIJIOB U BBIIIE 110 UTOTaM PabOTHI B CEMECTPE,
B JK3aMEHAIlMOHHOM BEIOMOCTH W 3a4€THOM KHUIKKE BBICTABIIACTCS OIIEHKA
«3auteHoy». CTylleHT, HaOpaBImii 10 39 6aI0B BKIIOYUTEIBHO, CAET 3a4eT.

Pacnipenenenrie 6amioB mo MOAYJSIM yCTaHABIMBAETCS MpPEMOJaBaTeieM U
MOXET KOPPEKTUPOBATHCHI.

JI71s1 TOro 4To0Bl CEMUHAPCKUE 3aHATHUS MPUHOCUIIN MAaKCUMAaJIbHYIO MOJIb3Y,
HEOOXOJMMO TOMHHUTh, YTO YIPAXKHEHHE M pEUICHUE 3a7ad MPOBOISATCS IO
BBIYUTAHHOMY Ha JICKIMAX MaTepuaay W CBS3aHbl, KaK MPaBWIO, C JETaJbHBIM
pa3zb0poM OTIIENBHBIX BOMPOCOB JEKIIMOHHOTO Kypca. CieayeT noa4epKHyTh, 4YTO
TOJIBKO MOCJIE YCBOCHMS JIEKIIMOHHOTO MaTepyuaia ¢ ONPEeAeICHHON TOYKH 3pEHUs
(2 UIMEHHO C TOM, C KOTOPOW OH M3JIaraeTcs Ha JICKIUAX) OH OYJeT 3aKperuiaThCs
HA CEMUHAPCKUX 3aHATUSIX KaK B PE3yJIbTaTe OOCYKIEHHUS U aHAIHN3a JICKIIMOHHOTO
MaTepHaa, Tak U ¢ TOMOIIBIO PelIeHUs MTPOOJIEMHBIX CUTYAIIN, 3a1a4.

[Ipy 3TUX yCIIOBHUSIX CTYJEHT HE TOJBKO XOpPOILIO YCBOMT MaTepuai, HO U
HAay4YUTCS TMPUMEHSATH €ro Ha MPAaKTUKE, a TaKKE IOJYyYHUT JOMOJHUTEIbHbBIN
CTUMYJI (M 3TO OUY€Hb Ba)KHO) JIJIsl aKTUBHOU MPOPAOOTKH JICKITUH.

[Ipu caMOoCTOATEIPHOM PEIICHUH 3a]1a4 HY’KHO 0OOCHOBBIBaTh KaXKIbIH ATall
peleHus, UCXOAsl U3 TEOPETUUECKUX TMOJIOXKEHUU Kypca. Ecnu cTyaeHT BUIUT
HECKOJIbKO MyTeW pelieHusi mpoOsiemMbl (3aJauu), TO HYKHO CPaBHUTh UX U
BBHIOpaTh camblil panuoHalbHbIA. [lojie3HO 10 Haudana BBIYMCICHUN COCTABUTH
KpaTKUi IJaH pemeHus npoOiembl (3amaun). Pemienne mpoOiaeMHBIX 3a/ad WK
MPUMEPOB CJIEAYyeT H3JlaraTb MOAPOOHO, BBIYMCIEHHUS pacroyiaraTb B CTPOTOM
MOPSIAKE, OTIAENsAS BCIIOMOTaTEIbHBIE BBIUMCICHHS OT OCHOBHBIX. PelieHust mnpu
HEO0OXOIMMOCTH HYKHO COMPOBOXKIATh KOMMEHTAPUSIMH, CXEMaMHU, YepTexKaMU U
pUCYHKaMHU.

Cnenyer MOMHUTH, YTO peIIEHHWE KaXI0M ydueOHOW 3amaud JIOJDKHO
JIOBOJIUTHCSI 10 ~ OKOHYATEJIBHOTO JIOTHYECKOTO OTBETa, KOTOPOro Tpedyer
YCJIOBHUE, U TI0 BO3MOXHOCTH C BbIBOJIOM. [l0JTy4eHHBII OTBET CIEAyeT MPOBEPUTH



crnoco0aMu, BBITEKAIOIIMMU W3 CyLIecTBa AaHHOM 3anayd. [lonmesno takxe (ecnu
BO3MO)XHO) pEIIaTh HECKOJIbKUMHU CIIOCOOAMU U CpPaBHUTh IOJIYYEHHbIE
pe3ynbraThl. Pemienue 3aa4 JaHHOTO THUIA HYKHO IPOAOJDKAThE O PUOOPETEHUS
TBEPJBIX HABBIKOB B UX PEIICHUU.

IIpy 1DOATOTOBKE K CEMUHAPCKUM 3aHATUSAM CIELYEeT MCIOJb30BaTh
OCHOBHYIO JINTEPATypy U3 MPEICTABICHHOIO CIIMCKA, & TAKXXE PYKOBOJCTBOBATHCS
IPUBEICHHBIMM YKa3aHMAMM U pekoMeHauusMu. [l nHaubosee riy0OKOTro
OCBOEHHSI TUCLUHUIIMHBI PEKOMEHYETCSl U3y4aTh JUTEPATYPY, OO03HAYEHHYIO KaK
«JIONOJIHUTEIbHAS» B MIPEJICTABIIEHHOM CITUCKE.

Mertoanyeckue ykazaHusi Ui OOy4amwIIMXCA MO MOArOTOBKEe K
NPAKTHYECKUM 3aHATHAM

[lenpr0 NpPaKTUYECKUX 3aHATHM 1O JAaHHOM JUCLUUIUIMHE  SIBIIAETCS
3aKpEIUICHUE TEOPETUYECKUX 3HAHUM, ITOITYYEHHBIX IIPU U3YUYECHUH JUCLUIIINHBIL.

[Ipy mOAroTOBKE K MPAKTUYECKOMY 3aHSATHIO 11€J1€CO00pPa3HO BBIIOJIHUTH
CIIEIYIOIME PEKOMEHJAMU: M3YYUTh OCHOBHYIO JINTEPATypy; O3HAKOMHTHCS C
JIOTIOJIHUTEIBHON JINTEPATypOd, HOBBIMM IyOJMKAIUSMU B IEPUOJUUYECKUX
U3JIaHUAX: XKypHaJlax, Tra3eTax U T. J.; IpU HEOOXOAUMOCTH J0paboTaTh KOHCIEKT
aexuuit. [Ipu 3TOM ydecTh pekoMeHIaluu NpenojaBaTes 1 TpeOoBaHUS yueOHOM
POTrPaMMBI.

[Ipy BBINOJIHEHUHM MPAKTUYECKUX 3aHATHI OCHOBHBIM METOAOM OOYUYEHHS
SBIIIETCSL CAMOCTOATEIbHAs paboTa CTyIEHTa IO YHPAaBICHUEM IPENOAaBaTelIs.
Ha HHMX MONOJIHAIOTCS TEOPETHYECKUE 3HAHMS CTYJIEHTOB, UX YMEHUE TBOPYECKHU
MBICIIUTh, AHAIM3UPOBATh, 0000IIaTh M3YYECHHBIA MaTepuaj, MpoBepsSeTCs
OTHOUIEHHUE CTYJEHTOB K Oyymiei npodeccuoHanbHOU JeATETbHOCTH.

OneHka BBIMOJIHEHHON  pabOThl  OCYLIECTBIIIETCS  IPENOAaBaTeseM
KOMIUIEKCHO: IO pe3yJibTaTaM BBINOJHEHUS 3aJaHuil, YCTHOMY COOOUICHUIO U
opopmiienuto pabotel. Ilocne moaBeAeHHs] WUTOTOB 3aHATHS CTYIEHT 00s3aH
yCTPaHUTh HEJIOCTATKH, OTMEUEHHBIE MIPETogaBaTesieM IPU OLIEHKE ero paboThl.

MeToanuyecKue yKa3aHus AJIs1 CAMOCTOATEIbHOM PadoThl 00yYAKOIIMXCS

[Ipucrtynasi Kk U3y4eHHUIO HOBOM Y4EOHOM JUCHMUIUIUHBI, CTYJAEHTHI JOJKHBI
O3HAKOMUTBHCSI C y4eOHOW mporpamMMol, ydeOHOW, HaydyHOW W METOJAMYECKOMN
JUTEPATYpold, HMeroIeiics B OHOIMOTEKE YHUBEPCUTETa, BCTPETUTHCS C
npenojaBaresieM,  BEAYIIUM  JUCUUIUIMHY, TOJY4uThb B  OHOIMOTEKE
PEKOMEHJIOBaHHbIE YYEOHUKH U Y4eOHO-METOIUYECKHE IMOCOOUS, OCYIIECTBUTH
3alUCh Ha COOTBETCTBYIOIIMH KypC B Cpele DJJIEKTPOHHOTO OOy4eHUs
YHUBEPCUTETA.

['myOuHa yCBOCHUS TUCHIUTUIMHBI 3aBUCUT OT aKTUBHOM M CHCTEMAaTHYECKOM
paboOThl CTy/IEHTa Ha JICKIUSAX W TPAKTUYECKHX 3aHATHUAX, a TaKKe B XOJe
CaMOCTOATENLHOM pabOThI, IO U3YyYEHUIO PEKOMEHIOBAHHOM JINTEPATYPHI.

Ha nexuusix BaXKHO COCpPEIOTOYUTh BHUMAHHUE Ha €€ COJAEpKaHHHU. IDTO
MOMOJKET JIy4Ille BOCIPUHUMATH y4eOHBI MaTepual M YSCHUTh B3aUMOCBS3b



npobiem 1o Beel aucnumuinae. OCHOBHOE COJEp’KaHME JICKITUH 11eJIecoo0pa3Hee
3aMKChIBaTh B TETPAIU B BUJE KIIOYEBBIX (Ppa3, MOHATUH, TE3UCOB, 000OOIECHHUI,
CXEM, OIOpHBIX BbHIBOAOB. HeoOxomumo oOpaiiarh BHUMaHuW€ Ha TEPMUHBI,
GOpMYIMPOBKH, PACKPHIBAIOIINE COJEP)KaHUE TEX WIM HWHBIX SBICHUH W
MPOIIECCOB, HAy4YHBIE BBIBOJIBI M MPAKTUYECKUE peKOMeHJauuu. JKernaterbHO
OCTaBJISATh B KOHCIIEKTAaX MOJIsI, HA KOTOPBIX AENaTh TOMETKH U3 PEKOMEHJOBAHHOM
JUTEpaTypbl, JOMNOJHAIOUIEH MaTepuall MPOCIYIIAaHHOW JIEKIMH, a TakKkKe
MOAYEPKUBAIONINE OCOOYI0 BaXKHOCTh TE€X WJIM MHBIX TEOPETUUYECKUX MOJIOKEHUH.
C uenplo yACHEHUS TEOPETUUYECKUX MOJIOKEHUM, pa3pellieHHs] CHOPHBIX CUTYaIUi
HEOOXOMMO 3aJaBaTh MPENOJAaBATEII0 YTOUHSIONIME BOMPOCHL. J[Js 3aKkperuienus
COJICpKaHMs JICKIIUU B MaMsITH, HEOOXOAMMO BO BpPEMSI CAMOCTOSITEIbHOM pabOThI
BHUMATEJIHHO MTPOYECTh CBOM KOHCIIEKT U JOTIOJHUTH €r0 3aMUCIMH U3 YIeOHUKOB
U PEKOMEHJOBAaHHOU JMTEpaTypbl. KOHCIIEKTHpOBaHNE YMTAEMBIX JIEKIUA U HX
nocieaymomas 1opadoTka cnocoOCTBYeT Oosee TiyO0OKOMY YCBOCHMIO 3HAHUU, U
MOATOMY SIBJISIIOTCS BAXKHOU (hOpMOii yueOHOM eI TENbHOCTH CTY/ICHTOB.

[IpouHoe ycBOEHUE U JOJITOBPEMEHHOE 3aKpEIUIeHHE y4yeOHOro Marepuania
HEBO3MOXKHO 0€3 MPOJyMaHHON CaMOCTOSITeNIbHON paboThl. Takas padoTta Tpedyer
OT CTYJICHTA 3HAYUTEIbHBIX YCUIIN, TBOPUYECTBA U BEICOKOM OpraHM30BaHHOCTH. B
XO0JI¢ CaMOCTOSITEJIbHOW pabOThl CTYJEHTHI BBIMOJHSIOT CIEAYIONINE 3aJlayu:
JOpabaThIBAIOT JICKIIUU, M3YyYalOT PEKOMEHJIOBAHHYIO JINTEPATypy, FOTOBITCS K
MPAKTUYECKUM 3aHATHUSM, K KOJUIOKBUYMY, KOHTPOJIBHBIM paboTaM IO OTJEIbHBIM
TeMaM JUCHMIUIMHBL. [Ipu 3ToM 3PheKTUBHOCTh yUeOHOU NESTEIBHOCTH CTYJEHTA
BO MHOIOM 3aBUCUT OT TOr0, KaK OH pacCHOPAIWUIICS BBIJICIICHHBIM IS
CaMOCTOSITENIbHOM PabOoThI OI0JI>KETOM BPEMEHHU.

Pe3ynpraToM caMOCTOSTENBHOW paOOThl SBISETCS MPOYHOE YCBOCHHE
MAaTEPUAJIOB MO MPEIMETY COIJIACHO MPOrpaMMbl JUCIHUILIAHBL. B urTore stoi
paboThl GOPMUPYIOTCS TPOodecCHoHaTbHbIC YMEHHS U KOMIIETCHITUH, Pa3BUBACTCS
TBOPYECKUN TMOJXOJ K PEIICHUI0O BO3HHUKIIUX B XOJ€ Y4YEOHOU IEeSTENHHOCTU
MPOOJIEMHBIX 3a]1a4, MOSABJISIETCS CAMOCTOSTEILHOCTH MBIIIICHUS.

Pemenune 3amau

[Ipu caMoCTOATENEHOM PEIICHUH 3a1a4 HY>KHO 00OCHOBBIBATh KaXKJIbIH ATl
peleHns, UCXOAsl M3 TEOPETUUYECKUX TMOJIOKEHUW Kypca. Ecnu CcTyAeHT BHIWT
HECKOJIbKO IyTeH pemieHuss npoOjemMbl (3a7auyu), TO HYXHO CpPaBHUTh UX U
BBIOpaTh camblil panuoHaibHbIA. [loJie3HO 10 Hayala BBIYMCICHUN COCTABUTH
KpAaTKH MJIaH pelieHus npooieMbl (3a1auH).

Pemenne npoOseMHbIX 3a7a4 WIM NPUMEPOB CIEAYET U3Jarath MoapoOHO,
BBIUHCIICHUSA pAaclojiaraTb B CTPOrOM MOPSIAKE, OTAEISAS BCIOMOTAaTEIIbHBIC
BBIYUCJICHUS OT OCHOBHBIX. PerieHus: mpu He0oOXOIMMOCTH HYKHO COMPOBOXK/IAThH
KOMMEHTapHUsIMH, CXeMaMU, YePTeKaMU U PUCYHKAMHU.

Crnemyer MOMHUTH, YTO peIIEHHWE KaXI0M ydeOHOW 3amaud JIOJDKHO
JIOBOJIUTHCS 10 OKOHYATEILHOTO JIOTHYECKOTO OTBETA, KOTOPOTO TPeOyeT yClIoBUe,
Y 110 BO3MOKHOCTH C BBIBOJIOM.

[Tomy4deHHBII OTBET CiEAyeT MPOBEPUTH CIOCOOAMH, BBHITCKAIOIMIUMU U3
cyliecTBa JaHHOW 3agauyu. llone3Ho Takxke (€caM BO3MOXKHO) pelaTh
HECKOJBKUMH CIIOCO0aMH M CPAaBHHUTH MOJTYyUYEHHBIE PE3yIbTaThI.



Pemenne 3amau AaHHOTO THIIA HYXHO MPOAOIDKATH 10 MPHOOpETEHUs
TBEPJIbIX HABBIKOB B UX PEILICHUU.

3amaya — 3TO 1eJb, 33J]JaHHAs B ONPEJICIICHHBIX YCIOBUAX, PEIICHUE 3aa4u
— TpoLIeCcC JTOCTHKEHUS MOCTABICHHOM II€JIM, MOUCK HEOOXOAMMBIX ISl 3TOTO
CPEIICTB.

AJNTOPUTM pellieHus 3a/1ay:

1. BHuMaTenpbHO MNPOYMTANTE YCIOBHE 3aJaHUsl W YSICHUTE OCHOBHOM
BOIIPOC, IPEACTABHTE MPOLECCHI U SIBICHMUS, ONMCAHHBIE B YCIOBUU.

2. TloBTOpHO MPOYTHTE YCIOBUE AL TOrO, YTOOBI YETKO MPECTaBUTH
OCHOBHOM BONPOC, MpoOjIeMy, 1IeNb PELICHHs, 3a/laHHbIe BETMYMUHBI, OMUPAsCh Ha
KOTOPBIE MOKHO BECTU MTOUCKHU PEIICHHS.

3. IIpousBenure KpaTKyo 3aMKUCh YCIOBUS 3a1aHUS.

4. Ecnu HeoOX0IMMO COCTaBbTE TAOJIHUILY, CXEMY, PUCYHOK MU YEPTEK.

5. Onpenennre METO pELICHUS 3aJaHuUsl, COCTABHTE IUIAH PELICHUS.

6. 3anuimuTe OCHOBHBIE MOHATHUSA, (POPMYIJBI, ONMUCHIBAIOIIME IMPOLIECCHI,
IIPEIIOKEHHBIE 33TaHHON CUCTEMOM.

7. Haiinure pemieHue B 0OILEM BHJE, BbIpa3UB MCKOMbBIE BEIUYUHBI Y€pe3
3aJJaHHbIEC.

9. IIpoBepbTe NMPaBUIBHOCTD PELICHUS 3a1aHHUS.

10. ITpon3BequTe OLIEHKY PEATBHOCTH MTOJYYEHHOTO PEIIEHUS.

11. 3anummure OTBET.

Texkymuii KOHTPOJIb YCIEBAEMOCTH OCYIIECTBIISIETCS IYTEM OLEHKH
pE3yNbTATOB BBINOJHEHUS 3aJaHUM TMPAKTHYECKUX (CEMUHAPCKUX) 3aHATUM,
CaMOCTOATENBbHON padoOThl, MPEAYCMOTPEHHBIX YUYEOHBIM IJIAHOM U TMOCEIIECHUS
3aHATUN/aKTUBHOCTh HA 3aHATHSAX.

B kayecTBe OLEHOYHBIX CPEICTB TEKYLIErOo KOHTPOJISI YCIIEBAEMOCTH
IPELYCMOTPEHBI: PELICHUE NHAUBUYAIbHBIX 3aJaHUN

Ipumepsl 3aganui

1. HeoOxoaumMo peasn30BaTh IOJHOCBS3HYIO HEUPOHHYIO CE€Th, HCIONb3Ys
MOJYJIbHBIM mOoax0A. [ Kaxkaoro ciosi peaiu3alud OpsIMOTO U OOpaTHOTO
IIPOXOJIOB AJIrOpUTMa OOpPATHOTO PACTIPOCTPAHEHHUS] OMMOKKM OyAayT HMETh
CHEQYIOIINI BU:

def layer forward(x, w):
""" Receive inputs x and weights w """
# Do some computations ...
z = # ... some intermediate value
# Do some more computations ...
out = # the output



cache = (x, w, z, out) # Values we need to compute
gradients

return out, cache
def layer backward(dout, cache):

mman

Receive dout (derivative of loss with respect to
outputs) and cache,
and compute derivative with respect to inputs.

mwman

# Unpack cache values
X, w, z, out = cache

# Use values in cache to compute derivatives
dx = # Derivative of loss with respect to x
dw = # Derivative of loss with respect to w

return dx, dw

e Jlns MOJHOCBA3HOIO CIIOSI PEAUIM3YUTE MpsAMOM mpoxoj. [Iporectupyinre cBoro
peanu3anuio.

e Jlis TOTHOCBS3HOTO CIIOS peann3yiite oOpatHbiii mpoxon. [Iporectupyiite
CBOIO peajn3alHIo.

e PeanusyiiTe MOJHOCBA3HYIO CETh C MPOU3BOJIBHBIM YUCIOM CKPBITBIX CJIOEB.

o [lonpoOyiite mobuthcs >(Pdexra mnepeodbydeHuss Ha HeOOIBIIOM HAOOpPE
nzoopaxkenuit (Hampumep, S50). Hcmonp3yiite Tpexcioinyio cetb co 100
HEHpPOHAMH Ha KaXIOM CKpeIToM cjoe. [lompoOyiite mnepeoOy4YuTh CETb,
nocturHyB 100 % accuracy 3a 20 smox. s 3TOro mo3kCcrnepuMeHTUPYUTE ¢
napametrpamu weight scale u learning_rate.

2. [ns peanuzanuu coOCTBEHHOM Mojienu ¢ nmoMotibio Keras Model Subclassing
API He0O6X0AMMO BBITIOTHUTH CIICAYIOIIHE IIATH:

1) Onpeaenuth HOBBIH KJIacc, KOTOPBIH sBisieTcst HacieaHukoM tf.keras.Model.
2) B metoze init() onpenenuts Bce HeoOXoauMbIe cion u3 moayis tf.keras.layer

3) Peanm3oBarthk npsimoit mpoxoa B metoe call() Ha ocHOBE C10eB, OOBSBICHHBIX B
init()

Huxe npusenen npumMep ucnosibzoBanus keras API nns onpenenenus
JBYXCJIOWHOW NOJIHOCBSI3HOU CETHU.



https://www.tensorflow.org/versions/r2.0/api docs/python/tf/keras

class TwolLayerFC(tf.keras.Model):
def  init (self, hidden size, num classes):
super (TwoLayerFC, self). init ()
initializer =
tf.initializers.VarianceScaling (scale=2.0)
self.fcl = tf.keras.layers.Dense (hidden size,
activation='relu',

kernel initializer=initializer)
self.fc2 = tf.keras.layers.Dense (num classes,
activation='softmax"',

kernel initializer=initializer)
self.flatten = tf.keras.layers.Flatten()

def call(self, x, training=False):
X = self.flatten (x)
X = self.fcl (x)
X = self.fc2 (x)
return x

def test TwolLayerFC():
""" A small unit test to exercise the TwolayerFC
model above. """

input size, hidden size, num classes = 50, 42, 10
x = tf.zeros((64, input size))
model = TwolLayerFC (hidden size, num classes)
with tf.device (device) :
scores = model (x)

print (scores.shape)
test TwoLayerFC ()
Peanuzyiite tpexcinoiinyro CNN 1151 Batieit 3ajjauu kiiacCuuKaIuu.
ApXUTEKTypa CETH:

Caeprounsiii cioit (5 x 5 kernels, zero-padding = 'same’)
Oynknua aktuBanuu RelLU

Caeprounsiii cioit (3 X 3 kernels, zero-padding = 'same’)
Oynknua aktuBanuu RelLU

[TonHOCBSI3HBIN CIIOM

OyHkuus akTuBanuu Softmax

ook wnE


https://www.tensorflow.org/versions/r2.0/api_docs/python/tf/keras

Oo6yuute Tpexcnoinyo CNN. B tf.keras.optimizers.SGD ykaxute Nesterov
momentum = 0.9 .

https://www.tensorflow.org/versions/r2.0/api docs/python/tf/optimizers/SGD

3HaueHHEe accuracy Ha BaJIMJAIMOHHOW BBIOOpKE Tociie 1 3moxu oOydeHus
JIOJDKHO OBITE > 50% .

IIpoMeskyTOYHAS aTTECTALIUSA

[IpomesxkyTouHas aTTecTanus OCyIeCTBIsAEeTCS B opMe 3auera
B kayecTBe CpeACTB, MCIHOJIb3yeMbIX Ha MPOMEXKYTOUYHOM aTTecTaluu
npeaycMatpuBaercs: buerst

BOIIpOCbI K 3a4€Ty

OO0yuenue HC- akTBalmoHHbIE (PYHKIIMH, POOJIEMBI U pELIECHUS
O6yuenne HC- npenpueccuHr TaHHbIX

O0yuenue HC- nHunpanu3anusi BECOB CETH
O0yuenue HC- [lakeTHas HopManuanus

Ooyuenue HC- transfer learning

O6yuenue HC- ontumuzaropsl (ot SGD 1o Adam u nanee)
Learning rate

[Tepeobydenue ceTu 1 Kak ¢ HUIM OOpOThCS

9. AyrmeHrarus

10.Perynsipuzanms

11.TTon0Gop runepnapaeMeTpoB

12.Hab6mronenwue 3a oOyuenrem cetr (Babysitting DNN)
13.Apxutextypsi: oT LeNet k coBpemenasim CHC

14. Apxurextypsl: AlexNet

15.Apxurektypsi: VGG

16. Apxutextypsi: GoogLeNet

17.Apxurektypsnl: ResNet

18. Apxurextypsl: RNN

19. Apxurextypsi: Attention block

20.Apxutektypsl: LSTM
21.I'enepaTUBHO-COCTSA3ATEIIbHBIE CETH

Nk wWDE

VIl. MaTepuanabHo-TeXHU4YECKOe o0ecrieyeHmne

VYueOHas ayquTopust 11l IPOBEACHUS 3aHATUMA HaGop yuebHoit
JICKIIMOHHOTO THIIA, 3aHATHH CEMUHAPCKOTO THUIIA, MeOesn, MeaoBast
KYPCOBOTO MPOSKTUPOBAHUS (BBITIOJHEHUS KYPCOBBIX ocKa

paboT), TPYNIOBHIX U UHIMBUIYAIbHBIX KOHCYJIbTAIINMN,



https://www.tensorflow.org/versions/r2.0/api_docs/python/tf/optimizers/SGD

TEKYLIEro KOHTPOJIA U MTPOMEKYTOUHOM aTTeCTall|H,
VYuebnas aynuropust Ne 310
(170002, TBepckas obnactb, r.TBeps, nep. CanoBsiid, 1.35)

VYueOHas ayauTopus A1l IPOBEACHUS 3aHATHN Ha6op yue6Hoit
JIEKIIMOHHOTO THIIA, 3aHATU CEMUHAPCKOTO THUIIA, Mebenu,
KYPCOBOI'O MPOEKTUPOBAHUS (BBIITOTHEHUS KYPCOBBIX AKpaH,

paboT), rPYNIOBBIX U UHIUBUAYAIbHBIX KOHCYIbTALIUM, MIPOEKTOP.
TEKYILETO KOHTPOJISI U IPOMEKYTOUHOM aTTeCTalluu,

YueOnas ayautopust Ne 205

(170002, TBepckast obmactb, . TBeps, mep. CanoBsiid, 1.35)

VYueOHas ayauTopus A1l IPOBEACHUS 3aHATHN HaGop yue6Hoit
JIEKIIMOHHOTO THIIA, 3aHATU CEMUHAPCKOTO THUIIA, Mebenu,
KypPCOBOT'O MPOEKTUPOBAHUS (BBITIOJHEHUS KYPCOBBIX DKpaH,

paboT), TPYNHOBBIX U MHAUBUAYATIbHBIX KOHCYJIbTAIIHM, MIPOEKTOP.
TEKYIIETr0 KOHTPOJISI U IPOMEKYTOUHOM aTTeCTalluu,

VYuebnas aynuropust Ne 318

(170002, TBepckas obnactb, r.TBeps, nep. Canosiid, 1.35)

VYyebHas ayaquTopus AJisi IPOBEACHUS 3aHATUN HaGop yuebHoit
JICKITMOHHOTO THUIIA, 3aHATUM CEMUHAPCKOTO THUIIA, Meobenu,
KYPCOBOI'O MMPOEKTUPOBAHUS (BBITIOTHEHHUS KYPCOBBIX AKpaH,

paboT), rpyNMHOBBIX U UHIUBUAYAJBHBIX KOHCYJIbTALIUM, KOMIIBIOTED,
TEKYILETO KOHTPOJISI U MPOMEKYTOUHOM aTTecTalluu, MIPOEKTOP,
VYuebnas aynuropus Ne 31 MOY.

(170002, TBepckas obnactb, r.TBeps, nep. CaoBsiit, 1.35)

VIIl. Cenenusi 06 00HOBJIEHHH padoyeii MPorpaMMbl TUCIUTLTHHBI

N PexkBU3UTHI
OO0OHOBJICHHBIH pa3jaet Onucanne
Ne N JOKYMEHTA,
padoueil nporpaMmabl BHECEHHBbIX
ILIL . YTBEpP/AUBIIETO
AUCIHUNJIMHBI U3MEeHeHU
U3MeHeHUs
11. 2) IlporpamMmmHoOe Bnecens! uzmenenns B | Ot 24.08.2023
oOecrieueHue cnucok 110 roJia, IpOTOKOJI
1 Ne 1 yuenoro
COBETa
dakynbTeTa
V. 1) Pexomenayemas Oo6noBaeHue ccpuiok | Ot 24.08.2023
auTeparypa Ha JIUTEpaTypy roJia, MPOTOKO
2 Ne 1 yuenoro
COBETa
dakynbTeTa







