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1. EJIb OCBOEHMA JUCIIUITJIMHbI

JucuummmHa «MamuHHOe 00y4YeHHE» BXOJIUT B MPOTPaAMMY MarucCTpaTyphl «YIpaBJIeHUE
Ha OCHOBE aHaJIM3a JIaHHBIX U OM3HEC-aHAMTHKa» 1o HampaBieHuio 38.04.02 «MeHemKMEeHT» 1
uzyuaercs Bo 2 cemectpe | kypca. Jucummuuny peanusyer Kadenapa skoHOMEKO-
MaTeMaTHYeCKOro MOAEIUPOBAaHUA. JJUCIIUIUIMHA COCTOUT U3 7 pa3zienoB U 22 TeM U HampaBieHa
Ha U3y4eHHE OCHOBHBIX MOHATHH M pa3nenoB riyookoro oOydenus (Deep learning), akTuBHO
MPUMEHSIIONIETOCST Ha MpakTHKe. Bo MHOrMX mNpakTHYecKuX 3agadax [iybokoe oOydeHue
acCcOIMUpYETCs ¢ MpUMEHeHHneM MHoOrocnoiHbIX HelpoHHBIX cerell (Multilayer neural network).
MHorocnoiiHple HEHPOHHBIE CETHU SBISIOTCS HEOTeMJIEMOW YacThio [J1yOOKOro MalimHHOTO
oOyuenus. [mybokoe 0Oy4eHHEe MUPOKO MPUMEHSETCS IS TOArOTOBKM naHHbIX (Data Mining) u
aHanu3a Oonbmux AaHHbIX (Big Data), Takke yacTo mcmoib3yeTcs B Haykax o naHHbIX (Data
Science). [Ipu coBpemenHOoM ypoBHe pa3BuTuss ML ['mybokoe oOydeHHe MIMPOKO MPUMEHSETCS
Uis 00y4eHus: Mojeneii, 00paboTku U300paXKeHHi, MOTOKOBOTO ayauo U Buaeo. CTaHAapTHBIMU
3aJladaMH SIBIISTIOTCS TCHEPAIisl KOHTCHTA 10 ONMUCAHHUIO M OITUCAHUE COOBITHI 110 KOHTEHTY.

Lenbo OCBOCHUS AMCUUILUIMHBI SBISETCSA MOJIy4eHHE U MPUMEHEHHE CTYACHTaMU 3HaHHM,
YMCHHM, HAaBBIKOB B 00JACTH aHaiaW3a OOJBIIMX JTaHHBIX W IUPPOBH3ANMH C MPUMEHECHUEM
MalIMHHOTO 00ydeHus, a B yacTHocTu ['nmybokoro oOyuenus (Deep learning) ¢ mpumeHeHuem
MHorocinoiHbeix Heliponnsix cereit (Neural network). M3ydenue CTpyKTyphl MOCTpOCHUS U
3¢ (heKTUBHOrO0 00y4eHUsS] HEUPOHHBIX CEeTel MO3BOJAT CTYJACHTAM MOHSATH OCHOBHBIC MPUHIIUIIBI
I'myOokoro MammHHOro 00y4eHwusl.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUSA JUCHUIIVIMHbBI

OcBoenne aucuuIUIMHBL «MammHHOEe OOy4YeHHE» HamNpaBiIeHO Ha (QOPMHUPOBAHUE Y
o0yyJaroImuxcs CIeIyOUNX KOMIIETeHIUH (YacTH KOMITETeHIIUMN):

Tabnuya 2.1. Ilepeuenv komnemenyuil, Gopmupyemvix y 00V4arOWUXCcs NpU O0CBO0EHUU
OUCYUNTUHBL (Pe3YIbMaAmMbl 0C80EHUS OUCYUNTUHDL)

HNHankaTopsl 10CTHKEHNS] KOMIETEHIINT

Hugp Komnerenuuns o
(B pamMKax JaHHOW JTHUCIUILIIHEI)
OIIK-4.1 3HaeT coBpeMeHHbIE HHPOPMAITMOHHBIC TEXHOJIOTHH H
Crnoco6eH HCIoIb30BaTh MPOTPaMMHBIE CPEJICTBA, MPUMEHSIEMbIETIPH
COBpEMEHHBIE MH(POPMAIIMOHHBIE |PEIIEHUUIIPO(ECCHOHANBHBIX 33/1a4.;
OIIK-4 TexHoJoruu u nporpammubsle  |OIIK-4.2 Bnaneer B HoaHON Mepe HaBbIKAMU PELICHUS
CpPEeICTBA NP PEIICHUI CTaHJApPTHHIX 3a7a4 Npo(ecCHOHATBHON AEATEIBHOCTH C
npodeccHoHaNbHBIX 3a1a4. MIPUMEHEHNEM MH(OPMAIIMOHHBIX TEXHOJIOTUH U IPOrPaMMHBIX
CPEICTB.;
CriocobeH KpUTHIECKH OIIK-6.1 Bnaneet iudpoBBIMH TEXHOIOTHSMH IS YCIIEITHOTO
OIIEHUBATh BO3MOXXHOCTH pemeHns nmpogeccnoHaIbHBIX 33134,
IU(PPOBBIX TEXHOJIOTHH IS OIIK-6.2 CriocobeH paboTath ¢ nn(ppOBEIMU TaHHBIMH, OIICHUBATh
OIIK-6 pemeHus Mpo(peCCHOHANBHBIX  |MX NCTOYHHUKH U PEJIEBAHTHOCTE;
3agad, pabotats ¢ mudposiMu  |OIIK-6.3 YMeeT npuMeHATH OOIINE HITH CICIIHATH3HPOBAHHBIC
JTaHHBIMH, OLIEHUBATh MX MaKeThl MIPUKJIAJHBIX IPOrPaMM, NIPEAHA3HAUYEHHBIX IS

HNCTOYHHUKHU 1 PCICBAHTHOCTD. BBITIOJIHCHUSA HpO(bCCCHOHaHLHBIX 3ajgay,

I1K-3.1 BrusBnster, GopMHUpYeT U COTrNIacOBBIBAET TPEOOBaHMS K
pe3ysbTaTaM aHAJIMTHYECKHX PaboT ¢ IPHUMEHEHHEM TEXHOJIOT Ui
OOJIBIINX TAaHHBIX;

I1K-3.2 [TnanupyeTe ¥ OpraHu3yeT aHAIUTHIECKHUE PadOTHI ¢
WCIIOIb30BaHUEM TEXHOJIOTHH OONBIINX JTaHHBIX;

CriocoOeH POBOAUTE aHAH3
OOJIBIINX TAHHBIX C
HCIIOJIB30BaHUEM CYIIECTBYIOIIEH

IK-3 B OpraHU3aIuu
p . I1K-3.3 [IpoBOIUT MOATOTOBKY JAHHBIX JJIS IPOBEACHHUS
METOAOIOTHIECKOH 1
N AHATUTHYECKIX paboT 0 NCCIIETOBAHUIO OOJBIINX JAHHBIX;
TEXHOJIOTHYECKOM
[TK-3.4 [TpoBOANT aHAIUTHIECKOE UCCIIeIOBAaHUE C TPUMECHEHUEM
HHPPACTPYKTYPHI

TEXHOJIOTHH OOJIBIINX JaHHBIX B COOTBETCTBUH C TPEOOBAHMSIMU
3aKa34YnKa;




3. MECTO JUCIMIIJIMHBI B CTPYKTYPE OII BO

HucuuiuinHa «MamuHHOoe o0ydeHue» OTHOCHTCA K 00s3arenbHOM wactu Onoka 1
«Aucuurumael (MOIymH)» 00pa30BaTebHON MPOTPaAMMBbI BBICIIIEIO 00pa30BaHMS.

B pamkax oOpa3oBarenbHOM HpOrpaMMbl BbICHIETO OOpa30BaHUS OOYydaIONIMECs TaKKe

OCBauBaArOT

npyTHe

JUCIUILINHEI

W/ TIPAKTHKH,

CIOCOOCTBYIOIINE

3aIlJTaHUPOBAHHBIX PE3YJIbTATOB OCBOCHUA JUCHUIIIIMHBI «MammHHOe 06yquHe».

Tabnuya 3.1. Ilepeuenv xomnonenmos OI1 BO, cnocobcmgyowux 00CMUdMdCEHUIO
3ANIAHUPOBARHbLX PpE3)1bmamoe OC60E€HUA ()ucuunﬂqul
[penmecrByromue Hocaenyromue
Mudg Haumenosanue anczu)::mnﬂbJMOL; JIM nncunnnnﬁ?rilll\]fou JIN
P KOMIIETeHIIHH . YT, . YT,
NMPAKTHKH NMPAKTHKH
Crnoco6eH KpUTHIECKH
OLICHNBATh BO3MOKHOCTH
. [IpexaumiomMHas MpakTHKa;
U (POBBIX TEXHOIOTHH TS o
VckyccTBEHHBIH HHTEIUICKT U
POLICHIA HEUPOHHBIE CETH;
OIIK-6 npodeCCHOHATBHBIX 3a7ad, p ’
aborarb ¢ HU(POBBIMU AHAIIH3 CPEALI
P ¢ynkuuonuposanus (DEA);
JIAHHBIMH, OLICHUBATh HX
WCTOYHHKH U
PENIeBaHTHOCTb.
Cnoco0eH UCcToabp30BaTh IIpepumnioMHas mpaKkTHKa;
HUPM;
COBPEMEHHBIE HUPM;
WHcTpyMeHTHI 00pab0TKN TaHHBIX; .
nH(OpMaLMOHHbIE VckyccTBEHHBIH MHTEIUICKT U
SQL u PYTHON; .
OIIK-4 TEXHOJIOTHH U . HEUPOHHBIE CETH;
BBenenne B MHOTOMEpHBIH
IIPOTrpaMMHBIE CPEJCTBA MTPH . .| AHanms cpezpl
CTaTHCTHYECKUH aHAIIN3 ITaHHBIX;
peleHH ¢yaxunonnpoBanus (DEA);
npodeccHoHaNIBHBIX 3a/1a4.
Cnocob6eH npoBOJHTh
aHau3 OOJIBIINX TAHHBIX C Basic Econometrics with Excel**; | IpexaumuioMHast MpakTHKa;
UCIIOJIb30BaHHEM Basic Econometrics with Eviews**; | MckyccTBeHHBIIH HHTEIIEKT U
K-3 CYILECTBYIOILICH B SQL u PYTHON,; HEHPOHHbIE CETH;
OpraHu3anuu BBeneHue B MHOTOMEpHBIi AmHanu3 cpezpl
METOJI0JIOTUYECKOH U CTaTUCTUYECKUI aHAJIU3 JaHHBIX; ¢yukuuonupoBanus (DEA);
TEXHOJIOTMYECKON
nH}ppacTpyKTypHl

* - 3aMONHSACTCS B COOTBETCTBUH ¢ MaTpuieii kommnereHnuii u CYII OI1 BO

** - 3NIeKTUBHBIC TUCIMIUIMHEI /TIPAKTHKH

JOCTHXKCHHUIO




4. OFbEM JUCHUILIVNHBI U BUJIbI YYEBHOM PABOTHI

OO1m1ast TPYA0EMKOCTh JUCIUILTUHBI «MalnHHOE 00YYCHHE» COCTABISACT «S5)» 3a4E€THBIX CTUHHII.
Tabnuya 4.1. Buowl yuebHOU pabomvl no nepuooam 0cC80eHusi 00pa308amenbHOl NPOSPAMMbL BblCUle20 00paA308aHus Oiisi OYHOU @HopMbl
0OyueHusl.

Buja yueOHoii padoThl BCETIO, ak.u. CeMe2cT3p(-1>1)
Koumaxmmnas paboma, ax.u. 36 36
Jlexrun (JIK) 18 18
Jlabopartopusie pabotsl (JIP) 18 18
IMpaktryeckue/cemunapckue 3ansatus (C3) 0 0
Camocmosmenvras paboma 00y4arOWuxcs, ax.u. 126 126
Koumponw (ax3amen/3auem c oyenkoil), ax.u. 18 18
OO01asi TPYI0E€MKOCTh THCHHILTHHBI aK.4. 180 180
3a4.e/1. 5 5




5. COAEPKAHUE JTUCIUIIJIMHbI

Tabauya 5.1. Codepoicanue oucyuniunvl (MoOYas) no 8U0am y4eonol pabomoi

Bun
HaunmeHnoBanue TeMbl Copep:xaHue TeMbl yueOHoit
padoThI*

Homep HaumenoBanmue pazaesna
pasiena AUCHHUTLIUHBI

Tlouck n 3arpys3ka JaHHBIX W3 BHEITHUX NCTOYHHUKB. Onepaulm Hang

1.1  |IloaroroBka naHHbIX (Data Mining)
MaccHUBaMU JIaHHBIX. Bu3yanunzanus JaHHBIX.

JIK, JIP

W3ydeHne CTPYKTYPHI M XapaKTEePHCTHK Habopa JaHHBIX.
BrisiBnenue anomanuii u Beiopocos. Ilouck apredakTos,
PasBe/ipIBaTENBHBIN aHATN3 JaHHBIX oOHapyXeHHe MPOMYIICHHBIX TAHHBIX U HX 3aMEIlCHHUE.
(Exploratory Data Analysis, EDA) WnenTndukanus cBszell 1 KOPpENsIUi MEXy TepeMeHHBIMH
TexHONOT s MAITHHHOTO (TemnoBas kapra). [ToAr0TOBKA MaHHBIX ISl AaTbHEHIIINX TATIOB
o0yueHust aHanu3a. CTaTHCTHYCCKHMH aHAIN3 NaHHBIX.

1.2 JIK, JIP

Paznen 1

Maremarnyeckre METOAbI MAaIIHHHOTO OOYUCHHMS: IOPON3BOIHEIC,
1.3  |MHCTpYMEHTHl MaIIMHHOTO OOYyYCHHS. BEKTOPBI, JINHEHHBIE MOJICTIH, JIOTHCTHYECKAS! PETPECCHSI. JIK
[IpenMymiecTBa M HEAOCTATKH MAIIMHHOTO OOy4YEHUSI.

MeTop! MaIIMHAOTO 00y4eHHA. 3a1aua OOyUCHNUS C yIUTEIIEM.
14 3amaun MaImHAOTO OOYUCHHS. Honsarue «IIpenennenray. TecroBas BEIOOpKa. MeTpHUKH Ka4ecTBa. JIK
[epeobyuenue. 3agaya knaccudukanmy.

Wneu rmy6okoro ooydenus (Deep learning) : end-to-end oOyuenue
BCeH CHCTEMBI; 00yJeHHUEe MPeCTaBICHUN 00bEKTOB — JIK
UH(OPMATUBHBIX MPU3HAKOBBIX ONHCAHUI.

21 dopmupoBanue KoHIeNuu# [ry6okoro
' MamrHHOro o0y4enus (Deep learning)

MeTox cTOXacTHYECKOTro rpagueHTHOro cirycka (ADAM). Ilouck

. JIK, JIP
JIOKQJIBHBIX M TJI00AJBHBIX 9KCTPEHYMOB (DYHKITHIA.

2.2 3amayu ONTUMU3ALAH

CrienmaibHbIe METOJIBI B 33/1a4ax KiacTepusanuu. bubnnoreka
Scikit-Learn. Kimacrepusarus 6osbinnx Beioopok. "Kamenucrast
ochITp" 1 yrcio knactepoB. Metoa K-Means. Mepapxudeckas

kiaacrepusanus. OreHka 3 (HEeKTUBHOCTH KJIaCTEPHU3AIINH.

I'ny6okoe MarmHHOE 2.3 3amayan KiacTepu3aiun
obydeHue

Paznen 2 JIK, JIP

Asroputmer: CriektpanbHas kinactepusanus (Spectral clustering);
DBSCAN (Density-Based Spatial Clustering of Applications with
24 CpaBaenue 3(h(heKTUBHOCTH aJrOPUTMOB Noise); OIITUKA (OPTICS); BIRCH (cbanancupoBaHHOE

' KJIaCTepHU3aLUI UTEPAaTUBHOE COKPAIIEHHE U KIIACTEPH3alUs C UCIIOIb30BaHUEM
uepapxuii — balanced iterative reducing and clustering using
hierarchies).

JIK, JIP

Mogenp 6ronorndeckoro HelpoHa. VIcKyccTBEHHBIH HEHPOH.
Heiiponnsie cet u rirybokoe 31 MoenbHbIi TOAXO0 K OMMCAHUIO CBOMCTB Perceptron - nefipon ¢ noporooii ¢pyHkuel akruBannu. OOydeHue
MAaInHHOE 00ydeHHe ' HeHpoHa. HelipoHa. Mozieslb 0IHOT0 HEUPOHA B MOJIHOCBSI3HON HEUPOHHON
ceTd. PyHKIMM OTKIMKA. DyHKIMU NOTEPD.

Pazgen 3 JIK




Homep
pasnena

HaumeHnoBaHnue pa3aeia
JUCHUIIINHBI

HaumeHoBaHue TeMBbI

Coaep:xanue TeMbl

Bun
y4eOHoi
padoThr*

3.2

Tunel HEHPOHHBIX ceTel

HckyccTBeHHast HelipoHHAs ceTh. 300IaPK apXUTEKTYp HEHPOHHBIX
cereit (Zoo). IlonHOCBS3HAs HelipoHHAs ceTh. HelipoHHAas ceTh
NPSIMOTO pacnpocTpaHeHusl. MHOTOC/IOHbIE HEHPOHHBIE CETH.
Knaccudukarnus u apxurektypa HelipoHHBIX ceteil. [Iporecc
TIPOXOXK/ICHNUS JAaHHBIX Yepe3 HEHPOHHYIO CETb.

JIK

3.3

OO0y4eHne HEHPOHHBIX ceTei

DddexruBHOE 00yueHne HeiiponHbIx ceteit. Forward & backward
propagation. O6paTtHoe pacnpoctpanenue omudku. HelipoHusie
CETH IPSIMOTO PaclpocTpaHeHusi. MHOTOKJIaccoBast
kinaccudukaust. IhdekTuBHOE 00yUCHNE HEUPOHHBIX CETEH.
OOy4eHue Ha OONBIINX BEIOOPKAX.

JIK, JIP

3.4

Caéprounsle HelipoHHbIe ceTr - Convolutional
Neural Networks (CNN)

Apxutextypa cBEpTOUHOI HelpoHHOM ceTn. Onepanus CBEPTKU.
Ceéprounslii cioit. [Tynunr (Pool) cinoii. Texnuka Transfer
Learning.

JIK

3.5

OO6HapyxeHHe U KiaccupuKaIus 00beKTOB.

IIpakTudeckuil npumep NPUMEHEHHUS CBEPTOYHON HEMPOHHOMU CETH
Juisi pactio3HaBanusi pororpaduii Kumek u Cobaxk.

JIK, JIP

3.6

PexyppenTHbIe HelipoHHBIE ceTH - Recurrent
Neural Networks (RNN)

ApXUTEKTypa peKyppeHTHOI HeHpOHO# ceTH. ApXUTEKTypa
pekyppenTHoro Helipona. Long-short term memory Unit (LSTM).
Cxema LSTM-neiipona. Gated recurrent Unit (GRU).

JIK

3.7

Heiipoceru mis paboTsI ¢
MIOCJIE/I0BATEIILHOCTSIMHU

[IpakTryecknii mpuMep 1Mo pacro3HaBaHUE PYKOMHCHOTO TEKCTa
MNIST. OmnpeneneHue ONTUMAIFHOTO YHCHTA IIUKIOB O0Y4CHUS,
METPHKA.

JIK, JIP

Pasnen 4

Crienrann3upOBaHHBIEC BUIBI
HEHUPOHHBIX ceTel

4.1

Tpanchopmep-monenn

B ocHoBe TpaHC(hOpPMEPOB ISKUT MeXaHN3M BHUMaHUA (self-
attention). IToaxoJ1 ¢ HECKOJIBKUMH «TOJIOBaMW» BHUMaHUs (multi-
head attention). Hopmanmzamus. Monems GPT (Generative
Pretrained Transformer). ChatGPT. Mogens Bidirectional Encoder
Representations from Transformers (nin BERT).

JIK

4.2

I'padoBbie HEHPOHBIE CETH.

I'padoBrie nannsle. 3agaun Ha rpadax. [Tapagurme! mocTpoeHus
rpaOBBIX CBEPTOK.

JIK

4.3

Heiipocern s 06:1akoB TOUEK

O6unako xak rpad. Apxurektypsl PointNet. Bokcenmmuzamust.
APXUTEKTYPHI ¢ IIIHHIpHYIeCcKOi npoekuueil. [Tpoexrus
mpapHoro obnaka Ha 2D mosepxHocTh (RangerNet, LaserNet,
LaserNet++). becniniioTHble TeXHOIOTHH. ABTOIMIIOTHI.

JIK

4.4

I'enepatuBHO-cocTs3arenbubie ceTi (GAN)

I'enepanns peaauCTHYHBIX H300paKEHUH U yIIyqllIeHne KauecTBa
JansbIX. [IpuMep ncnons3oBanus HelipoHHoil cetu or CBEP
Kananackuii 3.0.

JIK, JIP

Pazgen 5

[Tpumeps! u3 GUOIMOTEKH

51

HpaKTI/I‘IeCKI/IC IIPUMEPLI € UCIIOJIb30BAHNCM

Pacmo3naBanue T'paHUIl U YBEJIMYCHNC KOHTpPACTA. Pacno3naBanune n

JIK, JIP




Bun
Homep HaumenoBanmue pasgeia .
HaumeHoBaHue TeMBbI Copep:xaHue TeMbl y4eOHoi
pas3nesa AUCHUTLTUHBI %
padoThI
TensorFlow Hub. oubnmuoreku TensorFlow Hub. knaccuuKaius n300pakeHuil. 3amoTHEHHE TPOMYIIEHHOTO BHIICO
kazgpa. IlepeHoc cTwiis KapTHHBI HA H300pa)KeHHeE.
HeifiporHsie cetn u BelydnBaHus npeactaBieHuil. Auddysnonase
IIpuMeHeHre HEMPOHHBIX . . Mozenu. [IpuMeHeHne HeHpOHHBIX ceTel U1t 00paboTKH
Paznen 6 puv p 6.1 |IIpoGiemBl IpUMEHEHNS HEHPOHHBIX CETEH. A p P g P JIK, JIP
cereit €CTEeCTBEHHOTO s3bIKa 1 peud (LLM), KOMIIBIOTEpHOTO 3peHUs, a
TaKOKe 33Ja4 YIPaBICHUS W ONTHMHU3ALUHI B S)KOHOMHKE.
CriocoObI MOBBIMEHNS SKOHOMUYECKOH
Pasien 7 IToBblILIEHHE S5KOHOMUYECKON 71 3(h(HEeKTHUBHOCTH peabHBIX MIPOCKTOB IIPH 3ammra KeiicoB mo nmpumenenuto "MamHHOTO 00ydeHus" B TIK. JIP
3¢ PEeKTUBHOCTH MPOEKTOB ' BHE/IPEHUU TEXHOJIOTUH "MaluHHOTO peanbHbIX IPOEKTAX. ’
o0OyueHus".

* - 3anonuseTcs Toiabko mo OUHOW dopme odyuenus: JIK — nexyuu; JIP — nabopamopnsie pabomul,; C3 — npakmuueckue/ceMunapcKue 3ausamus.




6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJINHBI

Tabnuya 6.1. MamepuaneHo-mexnuueckoe obecneuerue OUCYUNIUHbL

Tun aynuropun

OcHaleHue ayauTopun

Cneuuajau3upoBaHHoOe
yueOHoe/1a00paTopHoe
obopynoBanme, I1O u
MaTepuabl 1J1s1 0CBOCHHSA
AMCUMILTUHBI
(mpu HEOOXOTUMOCTH)

Aynutopus ISl IPOBEICHUS 3aHATHI
JIEKUMOHHOT'O TUIIA, OCHAIIEHHAS

Komnbrotepnsiii kiacce: 21,
23, 25, 103, 105, 107;
KomneroTep, npoekrop,
9KpPaH, 10CKa C MapKEPOM.
paboune MecTa CTYA€HTOB

JlekroHHast KOMIUIEKTOM CHELMaIU3UPOBAHHON Mebenu;
N 000py10BaHBI
JIOCKOM (9KpPaHOM) U TEXHHYECKUMU .
CpeACTBaMU MYJIbTUMENA MPe3eHTalUH. KOMITBIOTEpani 15 (4 snpa)
umu 17 (8 saep), ot 16 I'b
OIEpaTUBHOMN NaMSTH U
nuckom ot 512 I'b.
Komnbrotepnsiii kiacce: 21,
KommnbroTepHsIit K1acc 1y TPOBEACHUS 23, 25, 103, 105, 107;
3aHSTUN, TPYIIIOBBIX U MHAWBUIYaJIbHBIX Komnetotep, mpoekrop,
KOHCYJIbTAIMH, TEKYIIETr0 KOHTPOJIS U 9KpPaH, 10CKa C MapKEPOM.
KoMIbrOTEpHBIN | MPOMEKYTOUHON aTTECTALNH, OCHAILICHHAS paboune MecTa CTYICHTOB
KJ1acc NEePCOHAIBHBIMU KOMIIbIOTEpAMH (B 000py10BaHBI
KOJIMYECTBE _ IIIT.), JOCKOW (3KpaHOM) U | KOMIIbloTepamH 15 (4 siapa)
TEXHUYECKUMHU CPEICTBAMHU MYJIbTUMEINA w17 (8 siaep), ot 16 I'b
MIPE3CHTALMM. ONEPATUBHOM IMAMSTH U
nuckoM oT 512 I'b.
Komnbrotepnsiii kiacce: 21,
Ayautopusi Juisi IpOBEICHUS 3aHATUI 23, 25, 103, 105, 107;
CEMHHApPCKOI'0 TUIa, TPYIIOBBIX U Komnetotep, npoekrop,
VMHIVBUAYAJIBHBIX KOHCYJBTAlUH, TEKYIIETO | DKpaH, JOCKa C MapKEPOM.
Cemunapckas KOHTPOJISI U TPOMEXYTOUHOH aTTecTaluH, paboure MecTa CTYI€HTOB
OCHAIICHHAs] KOMIIJIEKTOM 000py10BaHBI
CHelHaTu3UPOBaHHON MeOeIH U KOMIIbloTepamu 15 (4 sapa)
TEXHUYECKUMHU CPEACTBAMU MYJIbTUMEINA w 17 (8 siaep), ot 16 I'b
MIPE3EHTALNMN. ONEPATUBHON IMAMSTH U
nuckoM oT 512 I'b.
KomneroTepHslit knacce: 21,
23, 25, 103, 105, 107;
Aynuropus Ui CaMOCTOSITEIbHON pabOThI Kommnsrorep, npoekrop,
Tns o0yyaromuxcs (MOXeT UCIOIb30BaThCS JUISL | 9KpaH, J0CKa C MapKEPOM.
. | MpoBeIeHUs] CEeMHUHAPCKUX 3aHATHI U pabourie MecTa CTYICHTOB
CaMOCTOSITENIbHOM 9
paboTI KOHCYJIbTaINi1), OCHALIIEHHAs! KOMILIEKTOM 000py10BaHBI

CHIeIUaTU3UPOBAHHON MeOen 1
KoMIbroTepamu ¢ goctynom B OUOC.

KOMIIbloTepamu 15 (4 sapa)
w17 (8 saep), ot 16 I'b
OIEepaTUBHOMN NaMSTH U
nuckoM ot 512 I'b.

* - ayIUTOpHS AJISl CAMOCTOSTENIbHOI padoThl 00yyaroniuxcst ykaspiaercs OBA3ATEJIbHO!




7.  VUYEBHO-METOAWYECKOE ¥ WH®OPMAIIMOHHOE OBECIEYEHUE
JTACHUATLINHBI

Ocnoenas numepamypa:

1. Y4eOHUK 110 MAIIMHHOMY O0Y4YEHUIO OT IIKOJIBI aHanu3a ganHbix. URL: https://ml-
handbook.ru/

2. eBu Cunen, Apno Meiicman OcnoBbl Data Scince u Big Data. Python u nayka o
nannbix. — CII6. : ITutep, 2017. 336 c., ISBN 978-5-496-02517-1.

- Yac Makkunnu, Python u ananus nanneix: [lepBudnas 00paboTKa TaHHBIX €
npumeHnenueM pandas, NumPy u Jupiter /nep. ¢ anrm. A. A. CiuakuHa. 3-e uzn. — M.: MK
[Ipecc, 2023. — 536 c.: un.

- Annexc OGpa3oBanue: YueOHUK 1Mo MamuHHOMY 00y4ueHuto. URL:
https://education.yandex.ru/handbook/ml

- OnunaiiH-y4eOHMK 1o MamrHHOMY o0ydenuto ot HIAJ[. URL:
https://education.yandex.ru/handbook/ml

- Oner bynuH. BBenieHne B apXuTeKTypbl HEHPOHHBIX ceTel. Jlokian Ha
KOH(epeHIINH pa3paboTINKOB BEICOKOHArpyXeHHBIX cucteM HighLoad++.
https://www.pvsm.ru/data-mining/265828

- CBepTO4Hasi HEMPOHHAS CETh, YacTh |: CTPYKTypa, TOMOJIOTHS, (PyHKIHH
aKTUBaluU U oOyyatoniee MHOxkecTBO. URL: https://habr.com/ru/post/348000/

- CBepTOUHAast HEMPOHHAS CETh, YaCTh 2: 00yUEHHE AIITOPUTMOM OOPATHOTO
pacnpoctpanenus omnodku. URL: https://habr.com/ru/post/348028/

- Oriol Vinyals, Alexander Toshev, Samy Bengio, Dumitru Erhan. Show and Tell:
A Neural Image Caption Generator. https://doi.org/10.48550/arXiv.1411.4555 URL.:
https://arxiv.org/abs/1411.4555

- Leon A. Gatys, Alexander S. Ecker, Matthias Bethge. A Neural Algorithm of
Artistic Style. https://doi.org/10.48550/arXiv.1508.06576 URL: https://arxiv.org/abs/1508.06576

- Alexey Dosovitskiy, Jost Tobias Springenberg, Maxim Tatarchenko, Thomas
Brox. Learning to Generate Chairs, Tables and Cars with Convolutional Networks.
https://doi.org/10.48550/arXiv.1411.5928 URL.: https://arxiv.org/abs/1411.5928
Jononnumenvnas numepamypa:

1. Copokus JI.B. YueOHO-METOIUYECKHI KOMITJIEKC AUCIUTIINHBI " AHATN3 OOIBIINX
naHHbIX" [ DNeKTpoHHBIN pecypc] : PekoMeHyeTcs 1)1t HampaBlIeHUsI TOTOTOBKH
crienuanucTos 1o cnenuaibHocT 38.04.01. Dxonomuka. KBanudukamus — maructp / JI.B.
Copoxkun, H.M. bapanoBa. - DnekTpoHHbIE TEKCTOBBIE naHHbIe. - M. : U3a-Bo PY/IH, 2017.

2. ®panKc, bumi. YkpouieHue 601bIINX JAHHBIX: KaK U3BJIEKATh 3HAHUSI U3 MAaCCUBOB
MH(pOpMaLUK C OMOILBIO ITYOOKOH aHanUTUKK / bunnt @psHKe ; niep. ¢ aHri. AHapes
bapanoBa. — Mocksa : ManH, lBanoB u ®@epbep, 2014. — 349 c. : un.; ISBN 978-5-00057-146-0.

- BuxTtop Maiiep-1llen6eprep, Kennetr Kyknep bonbuine nannsie. Pepomrorus,
KOTOpasi U3BMEHHT TO, KaK MbI )KHBEM, paboTaeM U MbICIUM / niep. ¢ anri. M. aiiarok. — MockBa
: ManH, MBanoB u ®eiidep, 2014, 231 c., ISBN 978-5-91657-936-9.

- Mapu, Hatan. bonbiime qanapie: TPUHIUIBL U TPAKTHKA TTOCTPOSHUS
MacITabupyeMbIX CUCTeM 00pabOTKH JTaHHBIX B peaibHOM BpemeHu / Hatan Map, [xeiimc
VYoppen ; [nep. ¢ aurn. u pea. U. B. bepmreiina]. — Mocksa : Buibsimc, 2017. — 368 c. : un.,
tabi.; ISBN 978-5-8459-2075-1 : 300 5k3.

- Jleckogery, FOpe. Ananu3 6oabmux HabopoB naHHbIX / FOpe JleckoBen, AHaH]
Pamxapaman, xepdpu 1. Yasman ; nep. ¢ anrn. Cnuakud A. A. — Mocksa : JIMK Ilpecc,
2016. — 498 c. : un.; ISBN 978-5-97060-190-7.

- Big data and business analytics / ed. by Jay Liebowitz; forew. by Joe LaCugna. —
Boca Raton [etc.] : CRC press, cop. 2013. — xx, 282 c. : ui.; 25 cm.; ISBN 9781466565784.

- Kapay, Xonnen. Mzy4gaem Spark : [TekcT] : MOTHUEHOCHBIN aHATN3 JAHHBIX /
Xongen Kapay, Ounu Konsuncku, [latpux Benaemn, Mateit 3axapus. — Mocksa : JIMK Ilpecc,



2015. - 304 c., : un.; ISBN 978-5-97060-323-9.

- Hoycon, Maiiki. [Iporpammupyem Ha Python / Maiikn Jloycon; [mep. ¢ anrn.: B.
[Mopuukwuii]. — Mocksa [u ap.] : ITurep, 2015. — 414 c. : un., Tabn.; 24 cm.; ISBN 978-5-496-
01071-9

- 3aropyiiko H.I'. Koruutussslii ananus nanseix [Texct] / H. I'. 3aropyiiko ;
Poccuiickas akan. Hayk, Cubupckoe otn-uue, M-t matematuku um. C. JI. Cobomnesa. —
Hosocubupck : I'eo, 2013. — 183, [3] c., [1] 1. mopTp. : un., uB. wi.; ISBN 978-5-906284-04-4.
Pecypcuvl ungpopmayuonno-menekommynuxkayuonrot cemu « dnmepremy:

1. ObC PYIH u croponnue ObC, Kk KOTOPBIM CTYI€HThl YHUBEPCUTETA UMEIOT JOCTYII
HAa OCHOBaHUU 3aKJIIOYEHHBIX JOTOBOPOB

- DnekTponHo-6ubmoTeunas cuctema PY/IH — ObC PYIH
https://mega.rudn.ru/MegaPro/Web

- OBC «YuuBepcurerckas Oubauorexa onnan» http://www.biblioclub.ru

- OBC IOpaiit http://www.biblio-online.ru

- OBC «Koncynbrant ctynaenray www.studentlibrary.ru

- OBC «3Hanuym» https://znanium.ru/

2. ba3bl JaHHBIX U TOMCKOBBIE CHCTEMBI

- Sage https://journals.sagepub.com/

- Springer Nature Link https://link.springer.com/

- Wiley Journal Database https://onlinelibrary.wiley.com/

- Haykomerpudeckas 6a3a nanubix Lens.org https://www.lens.org
Yyebno-memoouueckue mamepuanwl 0151 camocmosmenbHol pabomul 00y4arOWUXC NPU
0CB80EHUU OUCYUNTUHBL/MOOYIS*:

1. Kypc nexnuii no aucuuminie «MamrHHOe 00yYeHHe».

* - Bce yueOHO-METOANYECKHEe MaTepHallbl Ul CaMOCTOATENbHOM paboThl 00yJaromuxcs
pa3MenarTcs B COOTBETCTBHUHM € AEHCTBYIONUM NOpsAKOM Ha cTpanule aucuuiuinasl B TYHUC!
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PASPABOTYUKMU:

Copokun Jleonun

Brnagumuposuu
Jonocnocms, BYIT Tloonuce Damunus 1. 0.
Copoxkun Jleonup
BrnagumupoBuu
Honocnocmo, BYIT Tloonuce Damunus 1.0
PYKOBOJIUTEJIb BYII:
Bbanamosa Csernana
AnexceeHa [M|]
3aBenyronmii kKageapoit 3aBenyronuii kaden
Honocnocmo BYITT Ioonuce Damunus U.0.
PYKOBOJ/IMTEJIb OII BO:

3apenyrouuii kadeapoit

Bbanamosa Cserana
AJnekceeBHa

JHonocnocmo, BYITI

ITloonucw

Damunus U.0.
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