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l. I4syuars reoprto ueipouurrx cereir u lrx nprrMeHeHlu
arr o6pa6orKri aaHHbrx

I Llzyturv 6asoasre orrpeAeJ'reHr4r Lr

KoHqerruurr seftpouHrrx cerei
1.2 3uart Mero.qbr ca3naHufl voaelefr
uefipouusrx cerei

2. Paspa6aruBarb MoAeJlti ueiipoHuux cereft 2.1 Parpa6oraru npocrbte MoAenu
nefipouHrrx cereft
2.2 PeantzoBarb MoAena uefipoHHurx
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3.1 Cosaaru flporpaMMy o6pa6orrcH
AaHHbIX seiipoH slrun cerfl Ml4

3.2 Pearil:oears rlaccurburcaur.rro
qucJ'roBblx. TeKcroBbtx rl rpaQnvecrcnx
NAHHbIX

4. Paspa6arstBarb rrxeJlbte MoAeJ'l14 HefipoHusrx cereh Nts
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Tpauc$opuepon
4.2 flpun,teHrru MoAerrtr4

TpaHcSopnrepon nnl o6pa6orxr
IIAHHbIX

5. floAroroenrb vHl.nBvlyrurbHbre u rpynnoBbre npoeKrbl,
ucnonb3yloulue nolyqeHHbte TeopeTuqecKl4e A
[paKTr{qecKtre HaBbrKr4 paspa6orxn uroAe,reri He[l]oHHbrx
cereE
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fl pepercaururul o6Y'reur'refl porpauv rzpoBaHl4e Ha r3brKe python, Marrlr.{HHoe

OcuosHaq:

flocrperenrursl
Y.{e6Hsle pecypcbl
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l. Hands-On Machine Learning with Scikit-Learn, Keras, and TensorFlow,2nd Edition,20l9
2, Grokking Artificial [ntelligence Algorithms, video edition by Rishal Hurbans, 2020
3. Deep Learning from Scratch: Building with Python from First Principles, Seth Weidma, 2019
4. Deep Learning for Coders with fastai and PyTorch by Jeremy Howard, Sylvain Gugger,2020
5. Neural Networks and Deep Learning by Charu C. Aggarwal, 201 8

!ononHnre.nsHaR:
l. Introduction to Machine Learning with Python by Andreas C. Miiller & Sarah Guido,2016
2. Python Machine Learning. Machine Leaming and Deep Learning with Python, Scikit-learn,

and TensorFlow 2 by Sebastian Raschka, Vahid Mirjalili, 2019
3. Machine Learning with Python for Everyone by Mark Fenner,20l9

Hcc,reAoeareJrbcKafl uuQpacrpyrrypa
l. EnsHec ranry6arop J\b 12

2. Jla6oparopuuft xa6uuer 517
3. Jla6oparopnsfira6wser323

IlpoQeccuouaJlbHbre HayqHbre 6a:ur AaHuurx
llHrepner-pecypcbr

l. https://www.udemy.com/courseidata-science-and-machine-leaming-with-python-hands-on/
2. https://www.udemy.com/course/deep-learning-masterclass-with-tensorflow-2-over- I 5-projects/
3. https ://www.udemy.com/course/deep-l earn in g-ten s ofi1ow -2 I

[Iporpam uHoe o6ecner{eHne
l. Anaconda Navigator - https://www.anaconda.com/download
2. PyCharm - https://www jetbrains.com/pycharm/download/?section:windows
3. Tensorfl ow. Keras https://www.tensorfl ow.ors/euide/keras?hl:ru

AKaAeMu.{ecKafl
NOJIHTHKA

A I,I C UI{N,'III H bI

AxaaeNluqecKat ttoJlt4THKa ahcuunrr4Hbt o[peaenterct
aOu.

,{oxyuenru AocrynHbr Ha rrtaeHofi c'rpaHuue ZC Univer.
I{Hrer-pauun HayKlr u o6parooaHnn. Hayuno-[ccJ]eAoBare,'rbcKar pa6ora cryAeHToB, MarucrpaHToB

rr AoKropaHroB - 3ro yuy6nenue yve6noro lpoqecca. OHa opranu3yercr HerrocpeAcrBeHHo Ha

xaQe4pax, r ra6oparop[rrx, HaytrHbrx rr [poeKTHbrx [oApa3AeJreHl{rrx yHl4Bepclrrera, B cryAeHqecKl4x

HayqHo-TexnnqecK[x o6reAnseunax. CaurocrolrreJrbHar pa6ora o6yvarourxct Ha Bcex ypoBHflx
o6pa:oeaun-a HaapaBJreHa Ha pa3Burlae ,iccneAoBareJIbcKITX HaBbrKoB u KoMnereHuuit ga ocHoBe

noryqeHut HoBoro 3HaHLIfl c [puMeHeHI4eM coBpeMeHHbrx HayrtHo-I4ccreAoBaTeJlbcKt{x u

uuQopuaunoHHbrx rexHolorufi. flpelo4aoareJrr, [ccJreAoBareJrlcKolo yHnBepcr4Tera r4Hrerpr4pyer

pe3y,'rbrarbl HayvHo[ AerreJrbHocrl4 B TeMaruKy rerqnil u ceMr4HapcKnx (npaxruuecxrx) 3aHaruir,
na6oparopnux :as.srufi v B 3a!'aHvfl CPO[, CPO, roroprre orpaxarcTc t n currrra6yce Ii orBer{alor 3a

ar(TyanbHocrb reMarr4K yue6nux zauntui't u za1awuit.
floceutaeruocru. ,{eglailu KaxAoro 3ap'arar yr(BaH B KzrneHAape (rpa$ur<e) peaJlI{3aul{r4 coAepxaHr{s

ar,rc trr4rrJrr4Hbr. Heco6nro,qeHr{e AeAJraft HoB npuBoAr4T K rlorepe 6auos.
ArcaAenruqecrcaq qecrHocrb. flparcruuecxr.rel,'ra6oparopnsre 3aHrrrll, CPO pa3Bl.IBaor y
o6y.rarouteroct caMocrorreJlbHocrb, Kpr4T[rqecKoe MburJreHue, KpearaBHocrr. HeAonycrraMbr flJlarilar,
IroA,,lof, t4cltoJlb3oBaHlle unapfiutoK, cnr.tcbrBaHue Ha Bcex 3Ta[ax BbIIIoJIHeHI{x za1awwfr.
Co6noaenrze aKaaeMhqecKoi .rectHocrn B nep[oA Teoper[qecKoro o6yveHur 14 Ha 3K3aMeHax noM]4Mo

ocHoBHbrx noJlHTr,rK pernaMeHTHpyrcr <[paenna npoBeAeHufl raroroBoro KoHTponfl). (l4HcrpyKrtr4H

/IN' TIDOBCAEHI{fl I,ITOTOBOIO ocenHero/eeceHHero ceMecrpa reKyrJrero y.{e6Hofo roaa))

,{oxyueHrrr AocryrrHbl Ha rrlaeHoi crpaHr{qe ZC Univer.
OcHoeHrre npr{Hrrunbr HHKJIru3nBHoro o6pa3oBaHun. O6pasoBareJrbHar cpeAa yHr4Bepcurera
3aAyMaHa xax 6e:onacuoe Mecro, rAe BcerAa npr4cyrcrBylor rroAAepxKa lr paBHoe orHo[eHr4e co
cropoHbr npe[oAaBareJrr Ko BceM o6yvarorqr.rlrca u o6y.raror(uxcr Apyr K Apyry He3aBr4cr4Mo or
reHAepHo[, paconofi/ grufiqecxofi fipuHaAJrexHocrH, peJrrrrKo3Hbrx y6ex4enufi, cout{iull,Ho-
gKoHoMl,rqecKolo craryca, rpu:uvecroro 3AopoBbfl cryAeHTa u gp. Bce JrroAr{ rryxAarcTcfl B rloAAepxKe
ra qpyx6e poBecHrrKoB Lr coKypcHr4Kon. ,{la Bcex cryAeHroB AocrhxeHne flporpecca cKopee B roM, .rro

oHr MoryT Aenarb, qeM B ToM, qro He MoryT. Pa:uoo6pasue ycunr,rBaer Bce cropoHbr xn3Hrr.
Bce o6yvaroutuecr, oco6euuo c ofpaHrrqeHHbrMn Bo3MoxHocrrMr4, MoryT noryqarb KoHcynbrar?IBHyto

noMoftb no releQoHy/ e-mail vladislav.karyukin@gmail.com / +77019405992 1116o nocpe4creom
Br,raeocBr314 e MS Teams.

I{HO OPMAUI{.f, O ttP E tI OAAB AH I4VI, OBYq EH 14 II I4 OU EHI{B AHIILI
Ba,usuo-pefiruHnooan I Meroaur oueH[BaHHq
dyKeeuHaq cucreMa oueHmn vqera yqe6Hsrx aocruxeHilil |



OqeHrca IluQponofi
3KBUBa,'IeHT

6a,q,rou

6ar,rsr,
o

coaepr{aHue

Oueura no
TpaaH uHoHHoil
CHCTEME

Kpnrepua,runoe oueH l-t BaH rre - npo qecc coorHeceHrq pezlfl bHo aocrlrHyrbrx
pe3ynbraroB o6y'leHr{r c o)KHAaeMbr\4h pe3ynbraraMh o6y.reHr'tr Ha ocHoBe qerKo

estpa6oraHHurx r(phrepHeB. OcHosaHo Ha OopNtarhBHoNt r..t cyt\{MarilBHoM
OUCHhBAHHh

40 95-l 00 Or:rlrqHo noBceaHeBHoI y.{e6Hoil aeflTerbHocru. -ferqercr reKyutHM noKa3arene]\'l

3,67 90-94 H npenoaaBare,rev. flo3so,rser onpe.uenHTb Bo3Mo)KHocrl.l o6yvarouerocr

B+ 111 85-89 Xopouo
rpJAnwvlyl, rrvMvaD D Av!tnlnsnnn nonJt!1uA  pgJyJtbr4lub,

cBoeBpeN4eHHo KoppsrcrupoBarb npenoAaBareJtto o6pa:onare,rsustfi npouecc.
OueHueaercq BbrnorrHeHHe 3anaHait, aKTHBHocrb pa6orbr B ayAnropill4 Bo BpeMfl

,rercuni1. ceMHHapoB, npaKTHrrecKrix zausrufi (wcrcyccvtu, BhKTopl.lHbt, ae6arsr,
Kpyrnhre cronbr, na6oparopHsre pa6orsr H T. a ) OueHhBarorcr npuo6pereunsre
3HaHht lt KoMneTeHuhH.

CyuuarueHoe oueHfiBaHue - Br.ra oueHr.rBaHrrr, Koropblii npoBo,[,rrrcr no
3aBepueHHrc u3yrteHtjs pa3Aena B coorBercrBl.il4 c nporpaMMoI .ahcul4nnhHbl
flpoao4urca 3-4 par,a 3a ceMecrp npu BbrnoJrHeHilH CPO 3ro oueHaBaHilc
ocBoeHnr oxr{AaoMsrx pg3yn6TaroB obyqeHur B coorHeceHHocrn c

,4ecKpunropaMr.r. flo3so,'uer onpeAenfl'rb n Qurccupooart ypoBeHs ocBoeHH[

ArcuilnJIHHbr 3a orrpeAeJreHH6rfi nepuoA. OueHaearcrcg pe3ynbrar6t o6yveHun.
B 30 80-84 (DopuaruaHoe H cyMMarnBHoe oueHnBaHlle Ean.nsl 7o coaepxaHue
B- lot 7 5-79
C+ ? 3'l 70-74
C 2.0 65-69 Vpoarerropate,r suo AKThBHocTb Ha TeKuh'X 5

C- 1.67 60-64 Pa6ora Ha nDaKTHqecKHx 3aHrrhrx 20
D+ | 11 55-59 CauocrosrersHar pa6ora zt
D t,0 5 0-54 [IpoercrHar fi TBopgecxaq aetrer6Hocr6 t0

FX 05 2s49 Hey.aooremopurer sro hroroesrii KoHTponb (ercaueH) 40

F 0 0-24 hrofo 100

Ka"resAaps (rpaQlrr) peafllr3aunu coaepr(aHnr aucuunJrHHbr, MeroAbr rrperoAaBaHuq lr o6yrreHl,lq,

Heaerq HageaHHe rel4sl Ko.n-eo
qacoB

Manc.
6ar,.l

MOAyJIb I BseAeHHe B Hef poHHbte ceru

I JI l. HeftponHble cerll Bse.uerilre. Molerlr HeftDoHa. Aoxurexrvou HefiDoHHbrx cerefi. I 0
JI3 l. CosaaHne [pocrofi HeftDoHHoft cerr4 Ha Pvthon 2 5

2 Jl2. OAuocnofinrre II MHorocJlofiHrre nefiponu. Ipr4urlulbr nocrpoeHrrr ricKyccrBeHHbrx
Hei;iDoHoB.

I 0

JI3 2. IlocrpoeHne rJrv6oKofi HefiDoHHoft ceru 2 5

CPOI l. Koncyllrau[rl rro BblnonHeHruo CPO I

J JI 3. Aualr: crpyr(rypbr r,r apxr4reKTypbl cBepror{Hofi seftpouuol ceru CNN 0
JI3 3. flocrpoeHr4e HefipoHgofi cerH Arrr KnacclrduKar\hr4 x3o6paxeHr4fi 2 t0
CPO l. Pa:pa6orra MoAeneft Knacc[abnKauvrr La:e']g'brx c rroMorubro HefiDoHHbrx cerefi zv

A Jl 4. flprarlteHeHr,re cBeprorrHofi HeftpoHHofi ceru Anq Knaccr4tbnKa\r4r4 TeKcroB 0
JI3 4. flocmoeHUe lporpaMMbr KJtaccuduraurn reKcroB 2 l0
CPOII 2. floaerrr CPO t

5 "rI 5. AHa,rrar crpyKrypbl H apxHreKTypbr peKVDpeHrHofi HeftDoHHoil cern RNN 0
JI3 5. flocrpoeHue nporpauurr uaccu$vr.ar\t4]l AaHHbrx c ftoMonlbro RNN 2 10

CPOil 3. KoHcv,rrraur4r no BbtnoJlHeHr4o CPO 2

MOnyJIb 2 Par,ruqHsre Bntrbr HeiiDoHHbtx cerefi
6 JI 6. AHanras crpyrrypH lr apxurexrypr,r pexyppeHrHofi HefipoHHo[ cern BRNN 0

JI3 6. flocmoeHr,re nporpaMMbl K;raccr{dlrxauulr aaHHbrx c noMorrlbro BRNN z l0
CPO 2. Pa:pa6orxa rpluoxeHllt o6pa6orxu reKcroBbrx AaHHbrx u u3o6paxeuzft c uououuo
CNN u RNN

20

7 Jl 7 . Auar ws apxr4reKrypbt Sequence-to-Sequence (Seq2 Seq) 0
JI3 7. flocrpoeHHe [pofpaMMbr o6pa6orKu AaHHblx c noMoulsro Sequence-to-Sequence
(Seq2Seq)

z l0

CPOfl 4. flnuevr CPO 2

Py6exH il nourpo,rl 1 r00
8 JI 8. Anarras reHeparrrBHbrx HeftpoHHbrx cerefi (GAN) 0

JI3 8. Parpa6orKa rrporpaMMsr FeHepauhr,r H3o6paxeHr4I c noMoxrbrc GAN 2 l0
CPOII 5. KoncylurauuH ro BblnoJ.tHeHUro CPO 3

9 JI 9. I4cc,reAoeaHr4e MoAenefi TpaHc6oprr,repoB (Transformers) 0
JI3 9. CogaaHhe MoAeJI14 chcreMbr MauHHHoro nepeBoAa reKcroB Ha ocHoBe TpaHcdopveDoe 2 10
CPO 3. Paspa6orrca cr4creMbt reHepaulu4 TeKcroB t4 tao6outeHtil 10



1

I
JI 10. I4:yueHue nefipounoft cern BERT (Bidirectional coder Representations from

Transformers) , , ,_ _^a_^,,t,,^-Ut-

I 0

l0
2 10
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lt z l0
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t2 2 l0
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I 0
IJ z l0
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l4 z t0

0
r5
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r00
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