©ER NpakTukym PRO

NH>XeHep no rnydbokomy
oby4yeHunto HenpoceTen

O1 KoMy nogonpéer Cneumanuctam B o6nactu Data Science:
K C OcBonTe COBpEMEHHbIE apXUTEKTYPbI HEMPOHHbIX CETEN,
yp YTOObI NPUMEHATL UX B paboTe Haa CBOMMM 3ada4amMm
Pa3pabotumkam:

MonméTe, Kak PYHKLMOHUPYIOT HEMPOHHbIE CETU U MO3HAKOMUTECH
c ppenmBopkom PyTorch

ML-uH)xeHepam:

HayuuTtecbk cTponTtb Mogenun Deep Learning n nonmere,

B YEM UX UCKITIOUUTENbHbIE 0COBEHHOCTM NPU UHTEr pauum
B ML-nannnanHbl

02 l--IeMy Hay4nTeCb - Pabotatb Ha Deep Learning ¢penmeopke PyTorch
« CTpouTb HEMpPOCEeTN CaMOCTOATESTbHO, HAXOANTb B HUX HEMOMAOKU U
Ha Kypce YCTPaHsTb

« ObByy4aTb HerpoceTn 3dPEKTUBHO U C BbICOKMM Ka4eCTBOM

- [MogrotaBnmBaTb AaHHbIE 419 NOOAYN HA HEMPOCETU

« OB6BACHATb NPUHLMIMBI U SNIEMEHTbI, Ha KOTOPbIX CTPOATCS
HenpoceTeBble peLLeHNs

MO>XHO NPOUTU TONbKO OCHOBbI UN 3a 4 MecsiLla OCBOUTb O HY
U3 cneuuannsaumm:

« KomnbioTepHoe 3peHune (Computer Vision, CV): cMmoxeTe co3aaBaTb
MoJeNn HelrpoceTen A9 aBTOMaTUYeCcKoro aHanmsa u MHTepnpeTauum
BU3yanbHOM MHPOPMALMN U3 OKPYIKAIOLLLEro MUPa, YTOObI 0BY4YnNTb
CUCTEMbI Pacrno3HaBaTb 0OBbEKTbI, U3B/IEKATb JaHHbIE N NPUHUMATb
peLLeHns Ha X OCHOBE

- ObpaboTka ectecTBeHHoOro A3blka (Natural Language Processing, NLP):
OCBOUTE Pa3/iNyHble A3bIKOBblE MOAENU, U3YUYMUTE CaMble MPOABUHYTbIE
mMeTonabl NLP 1 cpasy HauHETE NPUMEHSTb X Ha NPAKTUKE, YTO NO3BONUT
aBTOMATU3NPOBATb aHaINU3 TEKCTOB U NPOBOAUTb UX UHTEPMNPETALMIO

03 Kak npoxogut
KYPC

ConpoBoXkaeHue KypaTtopamu

Ob6paTHasa cBA3b OT OMNbITHbIX HACTABHUKOB

BopkLuonbl € akcnepTaMmu

Teopusa Ha nnatdopme lNpakTukyma

MpakTrnyeckne 3aJaHuns C PeBbIO Ha FOTOBOW MHPPACTPYKTYpe B obnake

YTo Bac XAET Ha Kypce

MpongnTte ToNbKO OCHOBbI
WUnn BblbepuTe cneymanmsaumio:
KOMMbIOTEPHOE 3peHne
nnn obpaboTka
€CTEeCTBEHHOro A3blka

Ob6yueHne HenpoceTen
Ha o6nayHon MHPPaCTPYKType

Ot 4 po 8 camocToaTesbHbIX

NPOEKTOB A/18 NopPTHONNO

N pyHOAMEHTasbHble OCHOBbI
Deep Learning
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©ER NpakTukym PRO

NH>KeHep no rnydbokomy
obyyeHunto HenpoceTemn

CpaBHeHue Bepcum

NH>xeHep no rnybokomy
0byueHuIo HelpoceTe

NH>xeHep no rnybokomy
obyueHuIo HelpoceTeir:
KOMMbIOTEPHOE 3peHune

NH>xeHep no rnybokomy
obyueHuIo HelpoceTei:
0b6paboTKa ecTeCTBEHHOIo
A3blKa

4 mecsaua: 2 mecsua
(6azoBbIN KypC)

+ 2 mMecsaua
(cneumnanusaums

«KomMnbloTepHoe 3peHmne»)

4 mecsaua: 2 mecsua
(6azoBbIN KypC) + 2 Mecsua
(cneymanusaums
«ObpaboTka
€CTeCTBEHHOr o A3blKa»)

MuHMManbHble
3HAHWS Ha CTapTe

Hy)KHO YMETb pa3pa6aTb|BaTb Ha Python, 3HaTb OCHOBbl OO bEKTHO OPNEHTUPOBAHHOIO
nporpamMmmmpoBaHnNAa N KiaCCM4eCkoro MmaluimHHOro O6y‘—IeHVIFI Ha Ta6yﬂI/IpOBaHHbIX OaHHbIX,
MMETb OMNbIT B aHalIN3€ OaHHbIX, X MaHNNYNAUUN N BU3YallU3aLUUN, a TaK>Ke 6a3oBo pa36MpaTbcs=|

B MaTeMaTunKe 1 NUHeNHo anrebpe

KpaTkoe cogep>xaHue
nporpamMmbl

Ob6yueHmne HenpoceTen
Ha ob6navHoM
MHPPACTPYKTYpE

n dyHAAMEHTaNbHbIe
ocHoBbl Deep Learning

Ob6yueHmne HenpoceTen
Ha obnavHom
MHOPACTPYKTYpE

n yHAAMEHTaNbHbIe
ocHoBbl Deep Learning.

[eTekumsa o6bekToB,
cerMeHTauus
n3006pakeHni,

paboTa c BUOEONOTOKOM,
reHepaumns n3obparkeHni

Ob6yueHmne HenpoceTen

Ha obnavHoM
MHOPACTPYKTYpE

n yHAAMEHTaNbHbIE
ocHoBbl Deep Learning.
MexaH1n3M MHOrornaBHoro
BHMMaHWNA U apXUTEKTYpa
BERT, MaWwunHHbIN NnepeBop,
n mopenu Seq2Seq,
N3BNe4YeHne MMeHOBAHHbIX
cywHocTen (NER),
©onblune A3bIKOBbIE
mopenu (LLM)

4 caMoCTOATENbHbIX
npoekTa

8 camMmocToaTeNbHbIX
NpPOeKTOB

8 camMmocToaTeNbHbIX
NpPOeKTOB

ConpoBoxpgeHue:
HaCTaBHWK, KypaTop
N noaaepKka

NHPPACTPYKTYPbI Kypca

[oTOBas UHPPACTPYKTYPA
B Yandex Cloud,
CUMYNUpYyoLAas peanbHble
pabouune cnutyaumm
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NH>KeHep no rnydbokomy
obyyeHunto HenpoceTemn

CpaBHeHue Bepcum

NH>xeHep no rnybokomy
0byueHuIo HelpoceTe

NH>xeHep no rnybokomy
obyueHuIo HelpoceTeir:
KOMMbIOTEPHOE 3peHune

NH>xeHep no rnybokomy
obyueHuIo HelpoceTei:
0b6paboTKa ecTeCTBEHHOIo
A3blKa

Pe3ynbtaTbl 06yyeHus

CmoxkeTe paboTtatb

Ha Deep Learning
$penmBopke PyTorch,
CTPOWUTb HEMPOCETM
CaMOCTOSITE/TbHO,
HaXOAUTb B HUX HENOMAAKMN
N YCTPaHATb, 0by4yaTb
HenpoceTn 3PpPeKTUBHO

1 C BbICOKMM KauyeCTBOM,
NOAroTaBIMBATb AaHHbIE
0119 Nogayvn Ha HEMPOCETH,
0OBACHATL NPUHLMIMBI

N 3NIEMEHTDI,

Ha KOTOPbIX CTPOATCS
HenpoceTeBble peLLleHns

CmoxkeTe paboTtatb

Ha Deep Learning
$penmBopke PyTorch,
CTPOUTb HEMPOCETH
CaMOCTOSITE/TbHO,
HaxoaMTb B HUX HEMONAOKN
N YCTPaHATb, 0by4yaTb
HenpoceTn 3PpPeKTUBHO

1 C BbICOKMM KauyeCTBOM,
noaroTaBnMBaTh AaHHbIE
019 Nogayvn Ha HEMPOCETH,
0OBACHATL NPUHLMNMBI

W 3NIEMEHTbI, Ha KOTOPbIX
CTPOATCA HEMPOCETEBbIE
peLLeHus.

CmoxkeTe co3faBaTb

n oby4yaTb Mogenu
HEMPOHHbIX CETEN

0151 aBTOMATUYECKOro
aHann3a u nHTepnpeTauum
BU3yasnibHOM MHPOPMaLUK
N3 OKPY>KaIoLLEro Mmpa,
YTOObI 0OYUYNTb CUCTEMBI
pacno3HaBaTb OOBLEKTHI,
N3BJIEKATb JaHHbIE

N MPUHMMATb PeLLeHUs

Ha OCHOBE N300paXKeHnin

N BUOEO

CmoxkeTe paboTtatb

Ha Deep Learning
$penmBopke PyTorch,
CTPOWUTb HEMPOCETM
CaMOCTOSITE/bHO,
HaXOAUTb B HUX HENOMAAKMN
N yCTPaHATb, 0by4yaTb
HenpoceTn 3PpPeKTUBHO

1 C BbICOKMM KauyeCTBOM,
NOAroTaB/IMBATb AaHHbIE
0119 Nogayvn Ha HEMPOCETH,
0O BACHATL NPUHLMNMBI

N 3NIEMEHTDI,

Ha KOTOPbIX CTPOATCS
HenpoceTeBble peLLleHUs.
OcBouTe pasnunyHble
A3bIKOBblE MOOENN,
N3y4mnTe camble
npoaBuHyTble MeToabl LLM
N Cpa3y Ha4yHETe
NPUMEHSATb UX Ha NMPaKTUKe

IlokyMeHT nocne
OKOHYaHuA Kypca

YpoctoBepeHue
O MOBbILLEHNN
KkBanudpukaumm

dnnnom
O NpodeCcCcnoHanbLHON
nepenoaroToBke

dunnnom
O NpodeCcCcnoHanbLHON
nepenoaroToBke



fHpekc MNpakTukym

NH>xeHep no rnybokomy
oby4yeHunIo HenpoceTen

2 Mecsua

NPOAOHKUNTENIbHOCTDL KypCa

4 npoekKTa

B nopT¢onno

OO0

BecnnatHag 4YacTb.
HenpoceTeBble pelueHuns
Ha NpPaKTuKe

+ 3HAKOMCTBO C KypCOM

- BBepeHue B HelpoceTu
N UX POJb B PELLEHNN
CNOXHbIX 33734

- Pabortac Tekctamu
- Paborta c nsobpaxeHnamm
- HenpoceTtu Ha npakTmnke

O1

dyHaaMeHTanbHble
ocHoBbl Deep Learning

- BBepeHume B HempoceTun

+ [locTpoeHmne NoNHOCBA3HOM
HenpoceTn (MLP)

« OyHKUMM oNBOK
W rPaUEHTHbIV CrycK

- ObpaTtHoe
pacnpocTpaHeHne owmnbKn
(Backpropagation)

« OnTnmMm3aTtopsbl:

KaK YCKOPUTb M YYULLNTb
obyyeHune

« DYHKUMM aKTUBALUU

- ObByyeHune HenpoceTu:
OCHOBHbIe Npobnembl
N NX peLleHns

- BeepeHune B PyTorch
M NOCTPOEHME HENPOCETH

02

OT peKyppeHTHbIX
HenpoHHbIX ceTen (RNN)
K TpaHcpopmepam

- Pabora
C nocnepoBaTeNibHbIMU
OaHHbIMU

+ [MpocTblie RNN: Teopus
N npobnemsl

« Cnocobbl 6opbObI
c npobnemamu oby4yeHus
RNN

+ GRU 1 LSTM: peweHne
npo6nem RNN

- Bidirectional RNN:
KOraa BaXkeH KOHTEKCT
c 06enx CTopoH

- Attention n TpaHcpopmepbl:

koHeL, 3noxu RNN

O3

CBEpPTOYHbIE HEMPOHHbIE
cetn (CNN): ot ocHOB
[0 NPOoABUHYTbIX METOA,0B

- [NlonHoCBA3HbIE CeTU
AN U300 paxKeHU
N UX OrpPaHNYEeHnS

« OCHOBbI CBEPTOYHbIX CETEWN
- [ynuHr v ero Bnabl

- [onynapHble apXUTEKTYPSI
CNN

- MeTopgbl ynyylweHums
kauectBa CNN

- Transfer Learning:
Kak 4,000y4mnTb
npepobyyeHHyo Moaens?

04

MpepobpaboTka

AAHHbIX AN Moaenemn
rny6okKoro obyueHus
(NLP, CV n Audio Analysis)

Cneuuanusaumsa
«KomMnbloTepHoe 3peHne»

- [leTekums n cermeHTaumns
06beKTOB Ha N300paxXeHnaxX

- PaboTta c BUaeonoTokom
- leHepaumsa n3obpaxeHumn

Cneunanusaums
«ObpaboTka
€CTeCTBEHHOro A3biKa»

+ MexaH13M MHOrorfniaBHoro
BHMMaHUSA N apXUTeKTypa
BERT

« MawwunHHbIN NepeBoa
n mopenu Seq2Seq

- M3BneyeHmne nMeHOBaHHbIX
cywHocTten (NER)

- bonblme a3bIKOBbIE MOAENM
(LLM)



becnnaTHaga YacTb.
HenpoceTeBble pelieHuns Ha
NnpaKTuKe 00

2 Y4aca Y3HaeTe, Kak OpraHM3oBaH KyPC: U3 Yero COCTOUT NPorpamma,
1 npakTU4eckas paborta KaK yCTpoeHa nnatdopma, Kakme akTUBHOCTU BaC XAy T

[MonmMéETe, B Kaknx 06nacTax NPUMeEHSA0TCS HEMPOCETM N Kakne
33341 OHU peLlatoT B peaibHOM XU3HU

Knaccnduumpyerte TeKCTbl U U300paXKeHUs C UCMONb30BaHNEM
npepobyyeHHOM Moaenmn

HayumnTtecb ncnonb3oBaTb HEMPOCETM B NOBCEAHEBHOM NPAKTUKE
N ONs peweHmns npodeccnoHanbHbIX 3a0a4

MpakTuyeckas paboTta
HayuuTtecb ncnonb3oBaTb Npenodby4veHHble Moaenm

OJ19 aHanM3a TeKCTa U M300paxKeHU 1 UHTEePNPEeTUPOBaTb
pe3ynbTaTbl NX paboTbl

MHCTPpYMEHTbI 1 TEXHONOrun
- PyTorch

- CV

- NLP



dyHaaMeHTaNnbHble OCHOBDbI
Deep Learning 01

2 Hepenu Y3HaeTe, 3a4eM HY>XHbl HEMPOCETU, KaKne KJtoUeBbIEe OTINYNS
8 Tem rnybokoro oby4eHuns oT KNacCMYeckoro MallMHHOro obyyeHus.
1 npoekT PaccMoTpuTe OCHOBHbIE KOMMOHEHTbI HEMPOCETU: HENPOH,

nonHocBa3Hble cnou (Fully Connected Layers), noHATME BECOB
n cMmeweHni (weights & biases), nepuenTtpoH.

[MonméETe, Kak coeanHaoTca cnou n npomncxogut forward pass,
pacnpocTpaHeHne BXOAHbIX JaHHbIX, N BbIYNCIEHMNE BbIXOOHOIO
cUrHana.

Pa3bepéTe, 4To Takoe GYHKLMA MOTEPD 1 3aYEM OHA HYXXHa, Kakne
ObIBalOT NonynapHble pyHKUMm ownbdok: MSE, MAE ons perpeccun,
Cross-Entropy Loss anga knaccupukauymm, BapmaHTbl FPagnMeHTHOro
cnycka (Batch Gradient Descent, Stochastic Gradient Descent
(SGD), Mini-Batch SGD).

HayunTtecb nepecymnTbiBaTb FPagnUeHTbl, CTPOUTb MPOU3BOAHYIO
dYHKLMIO OLLMOKM NO BECaM U peLlaTb NpobnemMy ncyesatoLero
rpagueHTa.

Y3HaeTe npo SGD, ero yny4yuweHHble Bepcumn Adam, RMSprop,
Adagrad n nx ocobeHHocTu. BbibepeTe noaxoasaLumn Mmeton,
ONTUMU3ALUN.

Y3HaeTe, 3a4eM HY>XXHbl GYHKLNN aKTUBALMN N KAKUNE N3 HNX
nonynspHble: Sigmoid, Tanh, ReLU n ero Bapmauum (Leaky Rel U,
Parametric ReLU), Swish n GELU.

[NonméTe, yeM BbI3BaHO NepeobyyeHune (Overfitting): Dropout,
Batch Normalization, Data Augmentation; Hegooby4eHue
(Underfitting). Y3HaeTe, noyeMy moaenb He yumnTca. [oBbicuTe
CNTOXXHOCTb Mofenmn, noabepére apxntekTypy. BoiscHUTe, noyemy
NPOUCXOANT B3PbIB U 3aTyXaHME rPaANEHTOB, U U3yUYnTe MEeTOAbI
6opbbbI ¢ 3TUM: Gradient Clipping, HOpMann3auuto AaHHbIX.

CpasHuTte PyTorch ¢ TensorFlow 1 nonmére nx knoyesble
pasnunuuns. PaccMmoTpuTe oCHOBHbIe cywHOCTM PyTorch: Tensor,
Dataset, DataLoader, Neural Networks (torch.nn).

MpakTnyeckas paboTta

Peanun3yete nonHocBA3Hyo HempoceTb (MLP) c Hyns Ha PyTorch
n oby4nTe eé Ha NPOCTOM AaTaceTte

MHCTpYMEeHTbI 1 TeXHoMormm

- PyTorch
- MLP
« ClearML
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OT pekyppeHTHbIX HENPOHHDbIX
ceten (RNN) Kk TpaHchopmepam 02

2 Hepenu Y3HaeTe, yeM NocneaoBaTeIbHOCTU OTINYAOTCA OT OObIYHbIX
6 Tem OAHHbIX, @ TaKXXe U3yuYnTe CNeKTporpamMmmsl 1 ayguo.
1 npoekT

NonméTe, kak pabotaeT RNN 1 kak npouncxoaut obyyeHre RNN
C ncnonb3oBaHnem Backpropagation Through Time (BPTT).
PaccmoTpute npobnemy ncyesarLLEero 1 B3pbiBatoLErocs
rpaguneHTa.

N3yumnTe Takme cnocobsl, kak Gradient Clipping, ncnonb3oBaHue
HopManm3aummn, 3ameHa RNN Ha Bonee ycTonumBbie apXUTEKTYPDI.

Y3HaeTe, KaK paboTatoT anemeHTbl Nnamatn B GRU n LSTM un B uém
MeXxay HAMU pasHuLa.

Pa3bepéTte ayHanpasneHHbie RNN 1 nx npumeHeHme.

Y3HaeTe, noyemy Attention ctan npopbiBOM, pa3bepéTe
APXUTEKTYPY TPaAaHCHOPMEPOB U MONMETE, NoYeMy TpaHCHOopMepDI
3amMeHunnm RNN.

MpakTuyeckas paboTta

Peannsyete RNN/LSTM c Hynsa Ha PyTorch n obyunTte mogenb
Ha nocneaoBaTesbHbIX AAHHbIX

UHCTPYMEHTbI 1 TeEXHONOruu
- PyTorch

« RNN & LSTM

- Attention

- Transformers



CBEPTOYHbIE HEMPOHHbIE
cetn (CNN): oT ocHOB 1O
NPOABUHYTbIX METO40B 03

2 Hepenu Y3HaeTe, no4yeMy NoHOCBA3Hble CeETU HEIDEDEKTUBHDI A4
6 TemMm N300paxeHnin, Kakoe HeobxoaMMo KONMMYECTBO NapaMeTpoB
1 npoekT N YTO Takoe Npobnema BblYNCINTENbHOMN CIIOXHOCTH.

Pa3bepéTe, 4TO TaKoe CBEPTKA, PaCCMOTPUTE NPUHLMIM PadOoThI
CBEPTOYHbIX PUNBTPOB, rnnepnapameTpbl CBEPTKU: pasMep
dunbTpa, NOAVHI, CTpana,.

Y3HaeTe, KaK MyNMHI YMeHbLUAET Pa3MepPHOCTb AaHHbIX U yCKopsieT
obyueHmne. Max Pooling vs Average Pooling.

PaccmoTtpute nonynapHble apxmutekTypbl CNN: LeNet — nepBas
CBEpTOYHas ceTb; AlexNet — peBontoLMa B KOMMbIOTEPHOM 3PEHUN;
VGG — npocToTa n rnybuHa; ResNet — noyemy ocTaToYHblE CBA3M
n3meHunu Bcé€; EfficientNet — macwtabupoBaHue ceten.

N3yumnTe ayrMeHTauuto JaHHbIX: 3a4eM U Kak NnpumMmeHaTb Dropout,
Batch Normalization, Skip Connections n DenseNet

Feature Extraction vs Fine-Tuning. Pa3bepérte paboty
C npenobyyeHHbIMN MOJeNAMM.

MpakTnyeckas paborta

MoctpounTte cobcTBeHHY0 CNN Ha PyTorch, obyunte mogenb
Ha MNIST, noobyumnTe npenobyyeHHyo Moaenb Ha HOBbIX AAaHHbIX

MHCprMeHTbI n TexHoiormm

- PyTorch
- CNN



[MpepobpaboTKa faHHbIX AN
Mopenen rnybokoro ooyyeHus

(NLP, CV 1 Audio Analysis) 04

2 Hepenu
3 TemMbl
1 npoekT

HaquTer nenartb TOKeHN3auunto, yaanaTb CTOM-CJI0Ba, MPUMEHATb
cbvmprau,wo, neMmmMmatmn3aunio U CTEMMUHT, NPENCTaBIATb TEKCT
YNCJTIEHHO, BbINOJIHATb BEKTOPWM3aLUIO.

HayuymnTtecb n3meHsTb pa3mep n Mmaclitab nsobpaxeHunn,
BbINOJIHATb UX HOPMaNM3aLUuo, CTaHAAPTU3ALMIO M apryMeHTaLuto.
[MonmETe, Kak NPUMEHATb TPpaHCPOopMaLMK, MOAroTaBIMBATb
n300paxkeHnsa Oa nogadn B Moaenb: Npeobpa3oBbiBaTh

MX B TEH30pPbIl, UCNOSIb30BaTb reHepaTopbl AaHHbIX B PyTorch,
Dataset onsa co3gaHns KACTOMHBbIX K/TaCCOB.

HayuunTtecb npeobpa3oBbiBaTb ayaAuo B CMEKTPOrpaMmmbl
N KNacCcnPpmumpoBaTb 3MOLIMM B ayAM03anmncax Npu noMoLLu
TpaHCPOpPMeEpPOB.

MpoekT

NoarotoBuTe AaHHbIE U NOAagUTE UX Ha NpeaodyYeHHble Moaenn.
BbibepeTe MeTpuku, GYHKLMIO NOTEPb U ONTUMKU3ATOP, NPOBEaETE
obyuyeHmne

UHCTPYMEHTbI U TEeXHONOrnmn

- PyTorch

- CV

- NLP

- Audio Analysis



Cneuvanusauunsa
«KoMnbloTepHoe 3peHune» S

+2 mecsiua CmoxeTe co3aaBaTb M 00y4aTb MOJENN HENPOHHbIX CETEN
+4 mopyns 019 aBTOMATUYEeCKOro aHanmsa n MHTepnpeTaunm Bn3syanbHoOmM
+4 npoekKkTa MHPOPMALMN N3 OKPYXKAIOLLLEErO MUPA, YTOObI 0BYUYNTb CUCTEMDBI

pacno3HaBaTb 06BbEKTbI, U3BNEKATb AaHHbIe U MPUHUMATb pPeLleHuns
Ha OCHOBE N300paxxeHn 1 BUOEO

Ewé 4 moayns: geTekuns n cerMmeHTaumns oobekToB
Ha n3o00paXkeHunsax, paboTta c BUOEOMNOTOKOM, reHepaums
N3006pakeHni

Ewé 4 npoekTa: 3arpy3ka npegobyyeHHoM Moaenm
N e€ TECTUPOBAHME Ha N30DPaXKEHUAX, Pa3BEPTbIBAHNE MOOENU
0719 aHanM3a BUOEONoTOKa B peasibHOM BpeMeH!

MpoekT
Peann3yete coO6CTBEHHbIN FrEHEPATUBHbIN NPOEKT

Cneunanunsauus
«Ob6pPaboTKa ecTeCTBEHHOro A3blka» ¥

+2 mecsua OcBouTe pasnmyHble 93bIKOBblIE MOAENU, U3YUNTE CaMble
+4 mopyns npoaBuHyTblie MeToabl LLM n cpa3y HauHETE NPUMEHSITH
+4 npoekTa MX Ha NPaKTUKe

Ewe 4 moaynsi: MeEXaHU3M MHOIOrflaBHOro BHMMaHuUS

N apxutektypa BERT, MawmnHHbIM NnepeBoa n moaenn Seq2Seq,
n3BrevyeHne nMeHoBaHHbIX cywHocTen (NER), bonbLuve A3bIKOBbIE
mopenu (LLM)

Eweé 4 npoekTa: nucnonb3oaHmne BERT anga peweHusa 3agaum NLP,
peannsauns MallMHHOIo nepeBoaa C NPUMEHeHNeM
TpaHcpopmepos, nocTpoeHne mogenn NER

MpoekT

[MpumeHuTe LLM B peanbHOM BpeMeHu: Ang reHepaumm oTYETOB,
OOKYMEHTaLUnM 1 aBToOMaTuU3aumnm obLeHnsa C Nob30BaTeNsasMu



