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1. EJIb OCBOEHUMA JTUCIIUITJIMHbI

Hucrunmmaa  «Machine Learning and Big Data Mining» BXOZUT B Nporpammy
MarucTpaTrypsbl «bammctuueckoe MPOCKTUPOBAHNEC KOCMHYCCKHUX KOMIIJIICKCOB U CUCTEM) IIO
Harnpasienuto 01.04.02 «[Ipukiiagnas matremaTrka u nHGOpMaTHKa» U u3ydaercs B 1 cemectpe 1
Kypca. lucuunnuny peanmsyet JlenapTraMeHT MEXaHUKH U NIPOLIECCOB yIpasiieHus. Jlucuumimnza
cocTouT W3 9 pa3nenoB u 27 TeM W HampaBlieHa Ha W3ydeHUE (yHIAMEHTAIbHBIX OCHOB Of
clustering and its basic techniques, classification and its basic techniques, frequent itemset mining
and association rules, feature selection and dimensionality reduction, outlier detection,
recommender systems and algorithms, ensemble clustering and classification, multimodal
relational clustering, artificial neural methods and stochastic optimization, elements of statistical
learning; pa300p OCHOBHBIX METO/OB PELICHHs THIOBBIX 3a7ad M 3HAKOMCTBO C 00JACThIO HX
IIPUMECHCHUSA B HpO(i)CCCPIOH&JIBHOfI ACATCIIBHOCTH.

Llenpt0 OCBOEHUS AWMCHUIUIMHBI sBJIsieTcss (hopMupoBaHHE (PyHAaMEHTAIbHBIX 3HAHUN U
HAaBBIKOB IIPUMCHCHHUA MCTOAOB PCIICHUA 3aaay, HeO6XOI[I/IMBIX pIRI | HpO(beCCHOHaHBHOﬁ
JACATCIIbHOCTH, ITOBBIIICHUEC O6HIGFO YPOBHA I'PaMOTHOCTHU CTYACHTOB IIO AWCHUILIIMHE Machine
Learning and Big Data Mining, to familiarize them with a new rapidly evolving field and provide
practical knowledge experience in analysis of real world data.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUS JUCHUIIVIMHbBI

OcBoenune auctmminabl «Machine Learning and Big Data Mining» HampaBiieHO Ha
bopMmupoBaHue y 00YYAOIIUXCS CIISIYIOMINX KOMIIETCHIMH (4aCTH KOMITCTCHIINH):

Tabnuya 2.1. Ilepeuenv komnemenyuil, opmupyemvix y 00V4arOWuxcs npu 0Cc60eHuu
OUCYUNTUHDBL (Pe3YTbmambl 0C80EHUS OUCYUNTIUHDL)

HHZ[HKaTOp]:I JOCTHIKCHHUS KOMIIETCHIIMHA

Hugp Komnerenuus N
(B pamMKax JaHHOW JHCIUILIIHEI)

VK-1.1 Anamu3upyer 3agady, BEIICIS e 0a30BEIe
COCTAaBJISIONINE;;

VYK-1.2 OnpenensieT U pamXupyeT HHPOPMALHIO, TPEOYEeMYIO IS
pelIeHus TOCTaBICHHOH 3aa4H;;

YK-1.3 OcyuiecTBisieT HOMCK HH(YOPMAIIH IS PEIIeHUS]
MOCTaBJIEHHOH 3a/1a4M M0 PA3IUYHBIM THIIaM 3aIIpOCOB;;

YK-1.4 [Ipennaraer BapHaHThI pelICHUS 3a7a4H, aHATU3UPYET
BO3MOYKHBIE NTOCTIEICTBHUS X UCIIOIb30BaHUS;;

VK-1.5 Ananu3upyet myTH pemeHus npodiem
MHPOBO33PEHUECKOT0, HDAaBCTBEHHOTO M JINYHOCTHOTO XapaKTep Ha
OCHOBE HCIOJIb30BaHMUs OCHOBHBIX (hrtocodpecknx uneit u
KaTeropui B UX HCTOPUYECKOM Pa3BUTHH U COLUAIILHO-
KyJIbTYpHOM KOHTEKCTE.;

Cnoco0eH oCylIecTBIsATh
KPUTUYECKUM aHaIu3
MpoOJIEeMHBIX CUTyaIluil Ha
OCHOBE CHCTEMHOI'0 TIOAX0/1a,
BBIPA0AaTHIBATH CTPATETHIO
JeNCTBUI

YK-1

CnocobeH: HcKaTh Hy KHbIE
HCTOYHHUKH MH(POPMAIIH 1
JIaHHbIE, BOCIIPUHUMATB,
aHATM3UPOBATh, 3aoMuHaTh U | YK-7.1 OcymmiecTBiseT MOUCK HY>KHBIX HCTOYHUKOB HH(OpMAIHH
nepeaaBaTs HHHOPMAIIHIO C 1 TaHHBIX, BOCIIPUHUMAET, aHATH3UPYET, 3aIOMUHAET U TIepeiacT
HCIIOJIb30BaHUEM ITU(PPOBBIX  |MHPOPMALNIO C HCHIOIH30BAHNEM LIU(PPOBBIX CPEIICTB, a TAKKE C
CPEICTB, a TAKXKE C IOMOIIBI0  |TIOMOIIBIO aJITOPUTMOB IIPH paboTe ¢ TTOIyYEHHBIMH W3
YK-7 ANTOPUTMOB IIpH paboTe ¢ Pa3IMIHBIX ICTOYHUKOB JAHHBIMH C ETBI0 3 (HEKTUBHOTO
MTOJTyYeHHBIMH U3 PA3IHYHBIX  |HMCHOJIBb30BAaHUS MTOTyUYE€HHON HH(OPMAIUH TS peIIeHHS 3a1a4;;
MCTOYHMKOB JaHHBIMHU C 1esiblo | YK-7.2 [IpoBoauT oneHKYy MH(OpMaINH, ee J0CTOBEPHOCTb,
3¢ PEKTUBHOTO UCTIOIB30BAHUS  |CTPOUT JIOTHUECKHE YMO3AKITIOUEHHUS HA OCHOBAHHMH TTOCTYTAIOIINX
NOJTy4eHHOW MH(pOpMaLuK 11l |MH(pOpMaluK 1 TaHHBIX.;
peleHus 3ajay; IPOBOAUTh
OLICHKY MH(OpMaIHH, ee
JIOCTOBEPHOCTB, CTPOUTH




HNHpukaTopsl 10CTHKEHHS KOMIEeTCHIIMH
Mudp Komnerennus A PEI N n
(B pamMKax JaHHOW JAUCIMILIHHEI)
JIOTHUECKUE YMO3aKIIIOUEeHUS Ha
OCHOBaHMHU IOCTYHAIOIIUX
nH(popManny U TaHHBIX
ITK-1.1 Obnanaer GpyHIaMEHTAIbHBIMHU 3HAHUSAMH, TIOJTyYSHHBIMH
B 00/1aCTH MaTEMaTUYECKUX U (UIH) €CTECTBEHHBIX HaYK,
CnocobeH GpopMyIHpoOBaTh LEH, .
., |mporpaMMupoBaHus U HHPOPMAIMOHHBIX TEXHOJIOTHH;
3a[jaud HayYHBIX UCCIICOBAaHUN B
N I1K-1.2 ¥YMmeer HaxoauTh, YOPMYINPOBATH U PEIIATh CTaHJAPTHBIC
001acTH MPUKIIaTHON N "
3aJa4y B COOCTBEHHOH HayYHO-NCCIIEIOBATEIbCKON NESTEIbHOCTH
MaTeMaTHKH 1 HHPOPMATHKH, .
. B 00J1aCTH MPUKITATHOW MaTeMAaTHKH U HHPOPMATHKH,
IK-1 BBIUUCIIUTEIbHON TEXHUKH U N o
. BBIYHCIINTEIHHON TEXHUKH U COBPEMEHHBIX TEXHOJIOTHH
COBPEMEHHBIX TEXHOJIOTHH
MPOTPaMMHUPOBAHHUS;
MIPOTrpaMMHPOBAHUS, BBIOUPATh . .
[1K-1.3 meeT npakTU4ECKUI ONBIT HAyYHO-HCCIIEN0BATENBCKON
METOJIBI ¥ CPEJCTBA PELICHUS .
saad JIeSITEIbHOCTH B 00JIaCTH NPHUKJIAHON MAaTeMaTUKU 1
nH(OpPMATUKY, BBIYUCIUTEIBHON TEXHUKU U COBPEMEHHBIX
TEXHOJIOTHH MpOrpaMMUPOBAHMUS;
Cnoco0eH NpUMeHSTh I1K-2.1 3HaeT coBpeMEeHHbIE TEOPETUIECKUE U
COBpPEMEHHBIE TEOPETUUECKUE U |IKCIEPUMEHTAIBHBIE METO/IBI Pa3pabOTKN MaTeMaTUIECKUX
SKCIEPUMEHTAIbHBIE METOIBl | MOJieNel, HHHOBAIMOHHBIE MHCTPYMEHTAJIBHBIE CPEACTBA
pa3pabOTKM MAaTEMaTHYECKUX  |[IPOSKTUPOBAHUS U 3JIEMEHTHI apXUTEKTYPHBIX PELICHUH
MOJIeTIel HCCIIeyeMBIX 00BEKTOB |MH(POPMAIIMOHHBIX CHCTEM;
[K-2 U mporeccoB, oTHocsmuxcesa K |I[IK-2.2 YMmeer pa3pabaTeiBaTh U peaii30BEIBATH AITOPHTMEI
npodeccHoHaNIBEHOM MaTeMaTHYECKUX Mojiesiel Ha 06a3e SI3BIKOB U NTAaKETOB MPUKIAIHBIX
JEATEIIHOCTH 10 HAlPaBJICHUIO |IPOrPaMM MOJIEIUPOBAHHUS;
MTOTOTOBKH M y4acTBoBaTh B X |[IK-2.3 ViMeeT nmpakTHdeckuii OMBIT pa3pabOTKH BapHAHTOB
peanu3anuy B BUIE peanuzanyy HHGOPMAILOHHBIX CUCTEM C MCIIOJIb30BaHUEM
IIPOrPaMMHBIX IPOTYKTOB MHHOBAIIMOHHBIX HHCTPYMEHTAIBHBIX CPE/ICTB;

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

JNuctmumna «Machine Learning and Big Data Mining» otHocuTcs K yacTtu, GopMupyemoi

Y4aCTHUKaMU

00pa3oBaTeIbHBIX

OTHOUIEHNH

omoka 1  «/lucuummuHbl  (MOIYIH)»

00pa3oBaTeNbHON MTPOTrpaMMBbI BBICIIIETO 00pa30BaHUSI.

B pamkax o0Opa3zoBaTesbHOM NporpamMmbl BBICIIETO O0pa30BaHUS OOy4YaIOIIMECS TaKXKe

OCBaMBAKOT

Apyrue JUCITHMITIINHBI

w/nnu

IPAaKTHUKHU, CHOCO6CTBYIOIJ_II/IG JOCTHIXCHHIO

3alUIaHMPOBAaHHBIX PE3yJIbTaTOB OCBoeHHs mucuuiuinabl «Machine Learning and Big Data
Miningy.

Tabnuya 3.1. Ilepeuenv xomnonenmos OI1 BO, cnocobcmeyiowux 00CMuUdiCeHUIO
3ANIAHUPOBARHbLX pe3)1bmamoe OC60E€HUA ()MCI/;MI’ZJlqul
IpenmecrByrommue IMocaenyrommue
Iugp Haumenosanue HHC?[MI:IJIHHLI;,MOIZI:)’JIH, I[HCIII/[I'[J'II/I)lll}]’)I/I:/[“OI[y.]'IPI,
KOMIEeTEeHI[UH . x
NPAKTHKH NPAKTHKH
CriocobeH: uCcKaTh HyKHBIE
HCTOYHUKH MHPOPMAITHH 1 Advanced Methods of Remote
JIaHHBIE, BOCIPUHAMATH, Sensing and Geoinformation
AHAJIM3UPOBATD, 3aIIOMHHATD Systems;
U riepeiaBaTh HHHOPMALHUIO Pre-Degree Internship;
C MCHOJIb30BaHUEM Practical Training and
VK-7 U(POBBIX CPEACTB, a TAKXKe Research in Dynamics and

C IOMOIIBIO ATOPUTMOB
pu paboTe ¢ MoTydIeHHBIMH
W3 Pa3ITUYHBIX HCTOYHUKOB
JAHHBIMH C [IEJIBIO
3¢ G eKTHBHOTO
HCII0JIb30BaHHUs [I0JIyYE€HHOMI
MH(pOpMaLMK ISl peLIeHUs]

Control of Space Systems
(online from RUDN Mission
Control Center) / Hayuno-
HUCCICA0BATCIbCKAsA pa60Ta;
Technological practice;




IIpenmecTByiommue Mocnenyrwomue
HIngp Haumenosanne HHCEI/IZ:[JII/IHLI?,MOI;II)’JIH, nncunnnnfl)lil/;loaynn,
KOMIICTCHIIMN % *
NMpaKTUKHU NMpaKTUKHU
3aaa4d; IpOBOJAUTHL OLUCHKY
nndopmanumy, ee
AOCTOBEPHOCTDH, CTPOUTH
JIOTHYECKUEC
YMOBAKITIOYCHUS HA
OCHOBAHHNHU MOCTYITAIOIINX
nH(OPMAIMH 1 TaHHBIX
Advanced Methods of Remote
Sensing and Geoinformation
Systems;
Structures & Materials
Modelling;
System Design;
Dynamics and Control of
Space Systems;
Project "Drone Systems
Engineering. Part 1";
Criocoben OCYHICCTBJIATH ical Training in
KpI/ITI/I‘IeCKI/Iﬁ aHaJIu3 PraCt-I C-a g -
N Receiving Remote Sensing
YK-1 MOOTIEMHELX CHTY AN Ha Data from Satellites and its
OCHOBEC CHUCTCMHOI'O - .
" — Interpreta’glorj (online from
cTpaTermo nelicTaHi RUDN Mission Control
Center) / HUP;
Practical Training and
Research in Dynamics and
Control of Space Systems
(online from RUDN Mission
Control Center) / Hayuno-
HCCJICA0BATCIIbCKaA pa60Ta;
Technological practice;
Pre-Degree Internship;
Pre-Degree Internship;
Practical Training in
Receiving Remote Sensing
Data from Satellites and its
Interpretation (online from
CriocoBen (hopyyTHpOBaTS RUDN Mission Control
eiu, 3ajla4v HaAyYHbIX Cente.r) / HI/IP’
Hccne,J;OBaHHﬁ B obnactu Practical Tralnlng apd
. Research in Dynamics and
MPUKIIATHON MATEMAaTHUKU U
Control of Space Systems
IK-1 HHq’OpMaIHKH’ (online from RUDN Muission
BbIYUCIIUTCIIbHON TCXHUKU U
. Control Center) / Hayuno-
COBPCMCHHBIX TCXHOJIOTNU .
NPOrPaMMIPOBAHHA, PICCJ'IeZ[OBa”_FeJ'IBCKa?I _pa§0Ta,
BEIGHDATS METOHI 1 Technological practice;
CpejICTBa pemen a7 Adve_lnced Metho_ds of Re_mote
Sensing and Geoinformation
Systems;
System Design;
Dynamics and Control of
Space Systems;
CnocobeH npuMeHsTh Advanced Methods of Remote
COBpEMEHHBIE Sensing and Geoinformation
TEOPETUYECKHUE U Systems;
[K-2 SKCHEPUMEHTANIbHBIE System Design;

METOJIBI pa3paboTKH
MaTeMaTHYCCKUX MOJCTICH
HCCIIeTyeMBbIX 00BEKTOB U

Project "Drone Systems
Engineering. Part 1";
Technological practice;




IIpenmecTBylomme ITocnenxyrommue
HIngp Hanvenosanue IIPICIP;I/IZ:[JII/IHLI?,MOI;)’JIM nncunnnni—ll)lr,l/ﬁloaynn
9 9

KoMueTeHmH NpaKTHKA* NpaKTHKH*

OPOLIECCOB, OTHOCSIIUXCS K
poheCCHOHATBHOM
JIEATEILHOCTH 110
HAMpaBJIeHUIO MOTOTOBKH U
y4acTBOBATH B MX
pean3aiy B BUIC
MPOTPAMMHBIX TIPOIYKTOB

Pre-Degree Internship;
Practical Training in
Receiving Remote Sensing
Data from Satellites and its
Interpretation (online from
RUDN Mission Control
Center) / HUP;

Practical Training and
Research in Dynamics and
Control of Space Systems
(online from RUDN Mission
Control Center) / Hay4Ho-
HCCJICA0BATCIIbCKaA pa60Ta;

* - 3aMONIHACTCS B COOTBETCTBUM ¢ MaTpuuei komnereniuii u CYII OII BO
** - 3JIeKTUBHBIC AUCIMIUINHBI /TIPAKTUKH




4. OFBEM JJVCHUILJIMHBI U BUbI YYEBHOH PABOTHI

Oo6mas TpynoemkocTs aucumiuabl «Machine Learning and Big Data Mining» cocTtaBnsieT «4» 3aueTHbBIC €MHULIBI.
Tabauya 4.1. Buowvl yuebHol pabomvl no nepuooam 0C80eHUs 00pA308AMENbHOU NPOSPAMMbL 8biCULec0 00paA308anusi OJisi OYHOU HOpMbl
00yuenus.

Buja yue6Hoii padoThI BCEI'O, ak.u. CEMeclT pCeD)
Konumaxmmnas paboma, ax.u. 34 34
Jlexuuu (JIK) 17 17
JlaGopartopusie pabotsl (JIP) 17 17
IMpaktuueckue/cemunapckue 3ansatus (C3) 0 0
Camocmosmenvras paboma 0by4arowuxcs, ax.u. 74 74
Koumponw (sx3amen/3auem c oyenkou), ax.u. 36 36
Oo0masi Tpy10eMKOCTH T CHUIIHHBI aK.4. 144 144
3ay4.el. 4 4

Oo6mas Tpynoemkocts aucumuinHbl «Machine Learning and Big Data Mining» cocTtaBnsieT «4» 3a4eTHBIC €MHUIIBI.
Tabnuya 4.2. Buowl yuebHOU pabomvl nNo nepuooam 0C80eHUsi 00pA308amenbHOl NPOSPAMMbL 8blcUie20 00pA308aHUs OJisl OYHOU (HOpMbl
00yueHusl.

Bupa yue6Hoii padoThI BCEIO, ak.u. CeMeclT PCED
Konmaxmmnas paboma, ax.u. 34 34
Jlexkuuu (JIK) 17 17
JlaGoparopusie pabotsl (JIP) 17 17
IMpaktuueckue/cemunapckue 3austust (C3) 0 0
Camocmosmenvhas paboma 0by4arowuxcs, ax.u. 110 110
Koumponw (sx3amen/3auem c oyenkou), ax.u. 36 36
OO01IAasi TPYA0EMKOCTh THCIHILTAHBI aK.v. 180 180
3a4.ell. 5 5




5. COAEPKAHUE JUCIUIIJINHBI

Tabauya 5.1. Codeporcanue oucyuniunsl (Mo0yis) no euoam y4ebHou pabomol

Bun
Homep | HammeHnoBanmue pazaesa .
Copep:xanue pa3aesia (TeMbl) yuyeoHoM
pa3aeja AUCHUIIJINHBI
padoThI*
. . 1.1 Introduction to modern data analysis JIK, JIP
Paznen 1 Introduction to Machine Machine Learning. Data Mining and Knowledge
A Learning and Data Mining 1.2 . : g g g JIK, JIP
Discovery in Data Bases
2.1 The task of clusterization JIK, JIP
K-means and its modifications (k-medoids and
. . . 2.2 - JIK, JIP
Pasnen 2 Clustering and its basic fuzzy cmeans clustering)
A techniques 2.3 Density-based methods: DB-scan and Mean Shift JIK, JIP
2.4 Hierarchical clustering JIK, JIP
2.5 Criteria of quality JIK, JIP
3.1 The task of classification JIK, JIP
3.2 1-Rules. K-Nearest Neighbours approach JIK, JIP
e . . 3.3 Naive Bayes. Decision Trees. Logistic Regression JIK, JIP
Classification and its basic - - —
Pazmen 3 techniques Quiality assessment: precision, recall, F - measure,
3.4 loss-function, confusion-matrix, cross- validation JIK, JIP
and learning curves (ROC, lift etc.)
3.5 Multi-class and multi-label classification JIK, JIP
a1 Freqqent itemsets. Apriori and FP-growth JIK, JIP
algorithms
Frequent Itemset Mining Association rules. Interestingness measures: support
Paspen 4 and Association Rules 4.2 and confidence. Closed itemsets JIK, JIP
43 Connection Wlth_ Lattlce-Th_eory and Formal JIK, JIP
Concept Analysis. Applications
51 Feature.selectlon versus feature extraction and JIK, JIP
Feature Selection and ggneratlon — -
Pasgen 5 | Dimensionality Reduction. Smgulqr Value _De(_:omposmon, Latent Semantlc
. : 5.2 Analysis and Principal Component Analysis. JIK, JIP
Outlier detection - L
Boolean Matrix Factorization
5.3 Outlier and novelty detection technigues JIK, JIP
6.1 Collaborative filtering. User-based and item-based JIK, JIP
methods. Slope one
Recommender Svstems Association rules based and bicluster-based
Paznen 6 : y 6.2 techniques. Quality assessment: MAE, precision JIK, JIP
and Algorithms
and recall
SVD-based approaches: pureSVD, SVD++ and
6.3 time-SVD. Factorization machines JIK, JIP
Ensemble methods of clusterization for k-means
. 7.1 e . JIK, JIP
Ensemble Clustering and partitions’ aggregation
Pasnen 7 e - P TITI -
Classification Ensemble methods of classification: Bagging,
7.2 - JIK, JIP
Boosting, and Random Forest
8.1 Biclustering. Spectral co-clustering. Triclustering JIK, JIP
Multimodal relational 8.2 Two_-mode networks. !:olksonomles and resource- JIK, JIP
Paznen 8 clusterin sharing systems. Multimodal approaches
g Applications: Community detection in Socail
8.3 . . . JIK, JIP
Network Analysis and gene expression analysis
;rggfc')ilh':si?cral Methods Artificial Neural Networks. Basic ideas of Deep
Paznen 9 9.1 Learning. (Stochastic) gradient descent. Statistical JIK, JIP

Optimization. Elements of
Statistical Learning

(Bayesian) view on Machine learning

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIJIMHBI

* - 3anonuserca Tonpko no QUHOM popme obyuenns: JIK — nekyuu; JIP — na6opamophuie pabomui, C3 —
CEeMUHAPCKUe 3aHAMUSL.

Tabnuya 6.1. MamepuaneHo-mexnuueckoe obecneuerue OUCYUNIUHbL




Crnennann3npoBaHHoOe
yueOHoe/1a00paTopHoe
obopynoBanme, I1O u
MAaTepHaJIbl 1J151 0CBOEHHS
AMCUMILTUHBI
(Ipu HEOOXOTUMOCTH)

Tun ayauropum OcHamenue ayiuropuu

Aynautopust ISl IPOBEICHUS 3aHATHN
JICKIIMOHHOTO THIIa, OCHAIIICHHAS
JleximonHast KOMIUICKTOM CHEeIMaTU3UPOBAHHON MeOenH;
JIOCKOH (9KpaHOM) U TEXHHYECKUMU
CpEICTBAMU MYJIbTUMEINA TPE3CHTAIIHIA.

KoMInbroTepHslii K1acc Uist IPOBENECHUS
3aHSTUN, TPYNIIOBBIX U UHAWBHUYaJIbHBIX
KOHCYJIbTAallMH, TEKYIIEro KOHTPOJIS U
KoMnbroTepHBI | IPOMEKYTOYHOM aTTECTALNN, OCHAILICHHAS

KJ1acc NEePCOHATIBHBIMHU KOMIIbIOTEpAMH (B
KoJuuecTBe 15 1mT.), ockoi (3KpaHoM) U
TEXHUYECKUMHU CPEICTBAMU MYJIbTUMEANA
IIPE3CHTALMM.

Aynuropus JUisi CaMOCTOSITEIbHON pabOThI
oOydaromuxcst (MOKET UCTIOB30BAThCS IS

TSt .
A . | MpOBEIEHUSI CEMHUHAPCKUX 3aHATHHI U
CaMOCTOSITEIILHOM .
KOHCYJIbTAITUH ), OCHAIIIEHHAS KOMILICKTOM
paboTsl

CIIeaIM3UPOBAHHON MeOenu 1
KoMIibroTepami ¢ gocrynoM B SUOC.

* - ayauTOpHsI I CAMOCTOATEIILHON paboThl 00yvatonuxcs ykaspiBaetcss OBA3ATEJIBHO!

7. YYEBHO-METOJUYECKOE 1 UH®OPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJINHBI

Ocnoenas tumepamypa:
1. Han, J., Kamber, M., Pei, J. Data Mining: Concepts and Techniques, Third Edition. —
Morgan Kaufmann Publishers, 2011. — 740 pp.
Jononnumenvnas numepamypa:
1. Hall, M., Witten, lan H., Frank, E. Data Mining: practical machine learning tools and
techniques. — 2011. — 664 pp
Pecypcuol ungpopmayuonno-menekommynuxkayuouro cemu « Mnmepremy:
1. O9bC PYIH u croponnue DbC, Kk KOTOPBIM CTYI€HThl YHUBEPCUTETA UMEIOT TOCTYII
Ha OCHOBaHMUH 3aKJIIOYEHHBIX JOTOBOPOB
- DnekTpoHHo-0mbnuoTeunas cucrema PYJIH — 9bC PY JIH
http://lib.rudn.ru/MegaPro/Web
- OBC «YuuBepcuteTckas 6ubianoreka onnain» http://www.biblioclub.ru
- OBC Opaiit http://www.biblio-online.ru
- ObC «KoHcynbTaHT cTyieHTay wWww.studentlibrary.ru
- OBC «Tpounkuit MmocT»
2. ba3bl TaHHBIX U TOUCKOBBIE CUCTEMBI
- DIIEKTPOHHBIN (HOH/I TPABOBOM M HOPMATUBHO-TEXHUYECKOW JJOKYMEHTAIIUU
http://docs.cntd.ru/
- mouckoBas cucreMa Suaekc https://www.yandex.ru/
- mouckoBas cuctema Google https://www.google.ru/
- pedeparuBHas 6a3a nanueix SCOPUS
http://www.elsevierscience.ru/products/scopus/
Yyebno-memoouueckue mamepuansvl 0711 camocmosmenbHol pabomsl 00y4arOuuxcs npu




0CBOCHUU OUCYUNTUHBL/MOOYAAE:
1. Kypc nexuuii mo nucrmmanae «Machine Learning and Big Data Mining.

* - Bce y4eOHO-METOIMYECKUE MATePUANIBI JJII CAMOCTOSITEIIBHONH PabOThl 00ydJaromuXCst
pa3MeIarTCs B COOTBETCTBUU C ICUCTBYIOIIMM HOPsAIKOM Ha cTpaHulle auciuuruimasl B TYUC!

8. OIEHOYHBIE MATEPHUAJIbI Y BAJUILHO-PEUTUHTOBASI CHUCTEMA
OLEHUBAHMSI YPOBHSI C®OPMHUPOBAHHOCTH KOMIETEHIHUIN TIO
TACIHATIIAHE

OrleHOYHbIE MaTepHaibl M OaJIbHO-PEUTHHIOBas CHCTeMa* OIICHUBAHUS YPOBHS
chOpMHPOBAHHOCTH KOMIIETCHIMI (YaCTH KOMIICTEHIIM) 0 MTOraM OCBOCHHS JTUCIHUILIAHBI
«Machine Learning and Big Data Mining» mnpeacraBineubl B IIprioskeHHM K HACTOSIIEH
Paboueit nporpamme TUCHUIUIMHBIL.

* - OM u BPC ¢popmMupyroTcsi Ha OCHOBaHHU TPEOOBAHHI COOTBETCTBYIOIICTO
JIOKaJIbHOTO HOpMaTuBHOro akra PY J1H.



PA3BPABOTYMUK:
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CanteikoBa Onbra

Houent AnekcanapoBHa
Jonoxcnocmo, BYIT Tloonuce Damunus 1. 0.
PYKOBOJUTEJIb BYII: /
/4
(_' Paszymusiii FOpuit
Hupextop AMITY / HukonaeBuu
Jonoscnocmo BYIT Tloonuce Damunus U.0.
PYKOBOJMTEJIb OII BO: /,
//
(’.J
/ Pasymusii FOpuit
ITpodeccop Hukonaesnu
Honxcnocmo, BYTT Ioonuce Damunus U.0.
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